bs 


Ma erene 
VENTING aL 


Ten New Magnetic Materials in Review 
You know about the alnicos, but here are other new mate- 


rials, soft as well as hard, metallic and nonmetallic, each 
with unique properties to solve that tough design problem. 


A CritigghStudy of Electric Flatirons 


Fatory tests on a dozen.irons indicate that the chief 


/ design problems_are keeping down the temperature on 
7 now eaRpicing sutfates.and heat control location. 


Pressed Metal in Design 
¥ Ten spetific examples of how design engineers improved 
SS ° & /ymality and reduced component costs by switching to 
—— metal stamp'ngs for electrically operated products. 


Cirevits for Electronic Time-Delay Relays 
Making the Most of Four modes of operation of single-stage timers are de- 


PRESS EDUE Til scribed as well as various sequencing arrangements involv- 


: ing two or more electronic relays. 
in Design 


_- New Electronic Drive System Analyzed 


\ With electronic excitation of fields, acceleration is con- 


| trolled by a condenser-resistor time delay, using a high- 
vacuum pentode as a resistor. 


New Materials and Parts Manufacturers’ Literature 
Technical Shorts Guide to Buying 





WIREMAKER 


FOR 


INDUSTRY 


Man has always wanted news—and felt a frantic urge 
to “‘get the message through.” There were shouters on 
the hilltops—a runner to announce the Persian loss of 
Marathon. Then horses sped the mails; but they were 
yet too slow—too slow for instance to prevent a battle 
after the peace was signed. 

The telephone was a novelty in 1902—when Belden 
Manufacturing Company was founded. The story of 
instantaneous communications reads on from there. 

Words have conquered space and time — because the 
products of the wiremakers have harnessed horsepower. 
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One important place to start reducing costs is with the machine 
where goods are made. 

Speedier production is very definitely a function of New Departure 
ball bearings. 

Operating with less friction, less wear than other types, the ball 
bearing is a “natural” for the higher speeds, pon rigidity and 
improved quality of product demanded by today’s exacting pro- 
duction standards. 

Thus, an investment in machines of modern ball bearing design 
is an investment in faster production—/ower costs. 

New Departure’s technical literature is helpful. Tell us your needs. 


ge ae 


87% of machine 
tool builders ex- 
hibiting in Chicago 
use New Departure 
ball bearings. 


BRISTOL, CONN. + Branches in DETROIT, CHICAGO, LOS ANGELES ond Other Principal Cittes 
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Here’s a motor for 


If you need a motor for timing, chart drive, or 
similar low-power application, fit this motor into your 
plan. The Bodine Type K Motor is ideal for many 
such hard-to-get-at installations because of its com- 
pact design and extreme dependability. It has distrib- 
uted windings and ball bearings for versatility of 
application. Either synchronous or nonsynchronous 
types are available, with or without integral speed 
reducers, in ranges from 1/750 to 1/2000 hp. 


CAREFUL WORKMANSHIP 


All Bodine motors are carefully constructed to high 
quality standards throughout. Operating parts of 
these motors are designed to provide long life with 
a minimum of attention. 


WIDE VARIETY 


Bodine motors and speed reducer motors are avail- 
able in over 3000 standard specifications to meet the 
needs of product designers and engineers. They have 
provided designers with a dependable source of oper- 
ating power for over forty years. Bodine Electric 
Company, 2256 W. Ohio St., Chicago, IIl. 


Bi 


YOUR APPLICATION 


TYPICAL APPLICATION 





Brenkert Radarc Lamp, manufactured by Brenkert 
Light Projection Company, Detroit, Michigan. 


The Brenkert Radarc Projection Lamp is used 
as a light source for the projection of motion 
pictures in theatres where the carbon arc is em- 
ployed. The Radarc is the newest design in a 
series of such lamps which have used Bodine 
motors for over twenty years to provide proper 
movement of the carbons which produce the 
arc light. 


FRACTIONAL 


HORSEPOWER MOTORS 
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age Drives....... 
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tor-Type Lighting Fixture 
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While watching production costs, perhaps it 
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ISOLATION 


.. from extraneous radio interference... 
for test rooms in laboratory or factory 


eae 


Curve A— Heavy-duty there; dened line indicetes attenvetion beyond 
range of available meesuring equipment. 

Curve 6 — Medium-duty filters. 

Installed where the electric power service passes 
through the screen, these Filterettes provide high 
attenuation from 150 kc to 400 mc, thus permit- 
ting operation of sensitive high-frequency test 
apparatus in close proximity to electric production 
equipment, welding generators, repulsion motors, 
and high-frequency induction heating equipment. 


Screen Booth Hllen 


These units employ non-inductive, mineral-oil 
impregnated capacitors; the inductors, of large 
cross-section, have low series resistance, hence 
voltage drop is negligible. Overload ratings are: 
150% of ampere rating for one hour; 200% of volt- 
age rating for one minute. Since the filters have 
no saturable characteristics, performance is uni- 
form for all loads up to maximum ratings. 


HEAVY DUTY FILTERS 


|_Type___|Amperes| Volts __| Volt. Drop | Freq. Range _| Weight | 


SPECIFICATIONS 


Mechanical design and assembly conform to 
practical electrical installation requirements. 
Outer housings are of welded steel; knockouts 
at each end accommodate electrical con- 
duits:; heavy, threaded studs facilitate at- 
tachment of cable lugs. 


500 0.15 to 400 
a-c/d-c megacycies 
500 0.15 to 400 
a-c/d-c megacycles 


MEDIUM DUTY FILTERS (Two Wire) 


110/220 o-< a= 17 We. | 
500 d-c 


110/220 a-c os 
500 d-c megacycles 


ee cern UL ES aS 


SEPTEMBER 1947 





Where maintenance means 


money, SAVE with 
Federal NOARK Motor Starters! 


For all the money-saving, time-saving 
details, get in touch with the local 
Federal Engineering Office now! 


L ELECTRIC PRODUCTS COMPANY, Manufacturers of 

lete Line of Electrical Products including Motor Controls 
e Safety Switches « Service Equipment « Circuit Breakers « 
Panelboards *« Switchboards « Bus Duct 


EXECUTIVE OFFICES: 50 Paris Street, Newark 5, N. J 
Plants: Hartford, Conn Newark, N. J. St. Louis, Mo 
L. I. City, N. Y 
















Where maintenance 
= | i | means money, SAVE with 
| jj ’ m 4, ¢ Federal NOARK Motor Starters! 
« 
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“GENTLEMEN: 


I was employed by the Pitts- 
burgh Plate Glass Company 
here in Crystal City on Septem- 
ber 22, 1909, one of my first jobs 
was the inspection of the Burke 
M-G Set which was purchased 
in 1907. This was one of my 
duties for several years during 
which time I changed a few 
brushes, smoothed the com- 
mutator with fine sandstone 
and changed bearing oil. 

We used this unit on a 
marrow gauge railway where 
several electric locomotives were 
operating and where the cur- 
rent was up and down. I was 
always very much interested in 
this generator set and on my Od 


usual rounds every day to the Burke 200 KW, $00 RPM, M-G Set with 300 HP 2200 V., 3 phase Induc 


power house I checked various tion Motor driving, 200 KW, 230/240 V. Generator, installed in 190? 
operating units and I must say 


that this generator could and 


ae sa of Sewtee ia 2 Pants 


In 1926 we rewound the AC 


end here at this plant for 550 
volts, 3 phase, 60 cycles and it Lill 
was then shipped to our Ford 


City plant, Works No. 4, for use 


oe ae ea — ARLY in 1947 we honored several new members of the Burke 


to 2300 volts, 3 phase, 60 cycles, Quarter-Century Club and thought it entirely fitting to seek 
et eee ove out and recognize likewise the oldest Burke electrical unit and its 
r : ; supervisor. Actually the M-G set illustrated above was among the 

‘o my personal knowledge ° 
the commutato? on the DC first major products to bear the Burke nameplate. Prior to 1907, 


A i it Ae MN ila APE nae 


a a ee — our parent company was known as Keystone Electric Co. 

= arene brushes changed We believe with the above 40 year user we have found the 

ceeieciianaiearnaaicnen oldest Burke unit in service today, but to make certain we are ex- 

hanged because of a weak tending our search to October 1, 1947. We have discovered many 

ateal viento Burke units during this search that have served 20 or more years 
P. E. MAREW which gives Burke men and women réal satisfaction in knowing 
Chief Electrician” that their good workmanship is reflected in the long service 

| records of Burke Equipment. 


BurKeE ELeEcTRIC COMPANY _ 379 w. 12th st. ERIE, Pa.| 


UNIVERSAL SINGLE PHASE (NDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 
MOTORS MOTORS te (HP MOTORS MOTORS to 1500 HP BLOCKS te 1500 HP te 1008 Kw. M-G SETS— 
1 te 1500 HP GEN. to 1000 Kw. 
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New 21-ton automatic crankshaft lathe 
relies on Timken bearings 


RFORMING fast, precision 
machining operations automat- 
ically on automobile crankshafts 
requires a high degree of spindle 
rigidity and accuracy. That’s why 
in the 21-ton LeBlond automatic 
crankshaft lathe, the spindle is 
mounted on Timken tapered roller 
bearings. 

Timken bearings may be pre- 
loaded to any desired degree to 
keep spindles accurate. The line 
contact between tapered rolls and 


races and the Timken fine alloy 
steel of which the bearings are 
made permit Timken bearings to 
carry heavy loads with minimum 
deformation and wear. Free, fric- 
tionless rotation is assured by 
true rolling motion, incredible 
smoothness of finish and precision 
manufacture. And the tapered con- 
struction of the Timken bearing 
carries both radial and thrust loads, 
or any combination of the two. 

If the machine tools you buy or 


build can benefit from increased 
spindle rigidity and longer bearing 
life, get in touch with The Timken 
Roller Bearing Company. Because 
of unique design features and the fine 
alloy steel of which Timken bear- 
ings are made, no other bearing cap 
give you as great a combination. 
of advantages. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


Ba 
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This symbol on a product means 
its bearings are the best. 


THE R. K. LEBLOND 
MACHINE TOOL 
COMPANY ASSURES 
PRECISION WITH 


BEARINGS LIKE THis 


The hol : 

LeBioad 21° eee ms 
Crankshaft lath 
©n two Tim 
like the One s 
section here. 
ing —25 \%" 
14” wide. 


eis Mounted 
ken bearings 
hown in Cross 


Size of bear. 
LD., 29” O.D. 


See the 
TIMKEN EXHIBITS 
at the 


MACHINE TOOL SHOW 
Spaces 317-D and 317-H 


September 17-26 


BEARING TAKES RADIAL ©) AND THRUST ~~ LOADS OR ANY COMBINATION ©) 


NOT JUST A BALL) NOT JUST A ROLLER © THE TIMKEN TAPERED ROLLER 
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You'll see BIG THINGS 


.-.in Parker-Kalon’s Booth 243-A 
at the Machine Tool Builders Show! 






\S KW WORLD'S BIGGEST CAP SCREW 


a precision-made giant that features 
P-K SIZE-MARK One of the Biggest Improvements 
ever made in Socket Head Cap Screws. 











Ends Guessing, Errors, Lost Time! 


WORLD’S BIGGEST SET SCREW 


demonstrating the 


P-K GROUND THREAD 
Another Big Advancement by P-K 










TWO P-K “FIRSTS” you ll want to see 
Show in the Chicago-Dodge plant. Two important the P-K booth. Write for samples and details. 
developments, offering benefits in your product  Parker-Kalon Corp., 200 Varick St., New York 14. 
P-K SOCKET SCREWS AVAILABLE FOR PROMPT DELIVERY 


at the big assembly, which you'll want to know about. Visit 
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METHODS, /N bic 
PLANTS, PRODUCE MOTORS 


B-LINE MOTORS 
1/6 to 30 HP 


B-LINE GEARMOTORS 
All Standard and 
Special Ratios 


TOOLMASTER 
ar tai dae cial ita: 
Pedestal & Bench 


MOTOR AND GEARMOTOR BULLETIN 5000 
ELECTRIC GRINDER BULLETIN 7000 


Le a aS 


PLANTS AT DAYTON, WILMINGTON, WASHINGTON AND XENIA, OHIO 


aa. ease a) 


District Offices in Principal Cities 
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Why the America! 
Cand rh gordy/ 


and How itv 


Clare Relays and Steppingwi 
Operation of Racefra 


Clare Type "J” d-c Relays are distinc- 
tive for small size and twin flexible con- 
tact fingers which reduce chance of 
circuit failures as one contact is sure 
to close even when the other may 
be blocked by presence of dirt or grit. 


fa 
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Grandstand view of infield indicator board. Each figure on the 
board is produced automatically by a nest of 24 lamps. Ead 
nest is controlled by five Clare Relays, which enable any digi 


a 
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This highly intricate and accurate electrical machine 
owned and operated by American Totalisator Company 
Inc., of Baltimore, acts as a gigantic cash register t 
facilitate, simplify, and audit pari-mutuel wagering 4! 
some 57 racing plants, from coast to coast. 










Amer 
lays 





Because the American Totalisator registers and totalizes ug ®t 


limited sums of money every day, and its owners guarantee ~ | 

its accuracy and assume all risks, operational errors would a ¢ 

be so costly, that they simply can’t be tolerated. = 
tact 


American Totalisator Company’s choice of Clare relay failu: 
and stepping switches for this, the most exacting day-it- 


day-out service to which relays have ever been subjected, a 
is highest evidence of their unfailing accuracy and the! a 
. staying power. 
Reduces Size and Weight yng P the ¢ 


In the latest model of the American Totalisator, inaugyg C. P. 
Photograph shows how use of small Clare Type rated at Delaware Park in May—there are 45 Clare 30, | 


“J” Relays permits size and weight of Totalisator Type “J” Relays and 12 Clare Stepping Switches in each§ Line 
adding machine unit to be reduced. (New unit 


weighs only half as much.) Each of these thirty- 
nine such units uses 45 Clare Relays and 12) 
Clare Stepping Switches to register Win, Place, 
or Show wagers for one of 12 runners in a race. 
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“Custom-Built” Multiple Contact Relays# tor 





































otalisator Company 
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Clare Spring-Driven Stepping Switches 
will select any channel or circuit path 
out of 20... or 40. In the Totalisator, 
they provide an accurate counter, with 
the initiation of impulses coming from 
the ticket-issuer keys. 






from 0 to 9 to be formed. Progressive totals and odds are flashed 
every 90 seconds. Payoff prices are displayed within five seconds 
after a race is declared official. 


of the 39 runner and pool-total adding machines which 
constitute the heart and brain of this superlative example 
of inventive genius and engineering skill. 


American Totalisator Company chose Clare Type “J”’ Re- 
lays for this new “Tote” for these excellent reasons: its 
extreme compactness makes possible great savings in size 
and weight; its fast action effects a striking increase in 
the operating speed and money-handling capacity of the 
“Tote Room” equipment; its distinctive twin flexible con- 
tact fingers remove all cause for worry about circuit 
failures resulting from dirty contacts. 


Clare sales engineers are located near you to show you 
how Clare “‘custom-building” can give you just the relay 
you need for your most exacting requirements. Look in 


the classified directory of your telephone book or write: Use CLARE RELAYS for Tests 
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago - c 
30, Ill. Cable Address: CLARELAY. In Canada: Canadian View of an adding machine bay for the Show 
Line Materials, Ltd., Toronto 13, Ontario. pool (front). This bay contains the 12 runner 


| adding machines, one pool-total adding ma- 


chine, and various auxiliary equipment units. 
At the back (right) is the control panel and 
routine tester. Clare Relays in the routine tester 
automatically test every phase of operation, 
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HALLIBURTON'S 1s. mass-produced 


HIGHLY-PRIZED ALUMINUM LUGGAGE 


Illustration shows first step 
in manufacture of Hallibur- 
ton luggage. Aluminum alloy 
sheet stock, cut to proper 
size and lubricated, is drawn 
almost to full depth and size 
with a single stroke of the 
250-ton Lake Erie Hydraulic 
Press which has a 40-ton 
cushion in bed. After clean- 
ing and heat-treating, the 
shell moves to the second 
250-ton Lake Erie Hydraulic 
Press shown in background 
where the parallel bands are 
formed. This operation is 
performed quickly on the 
Lake Erie Press before the 
hardness due to heat-treat- 
ing sets in. The shells are 
then trimmed to uniform 
size and move on to the 
first assembly station. 
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with maximum efficiency on 
LAKE ERIE Hydraulic Presses 


The smart, new lightweight luggage 
manufactured by Erle P. Halliburton, 
Inc. of Los Angeles is produced in 
an ultra-modern factory that incor- 
porates all possible proved aids in 
mass production. This includes 
straight line fabrication and assem- 
bly, a continuous conveyor system, 
a variety of multiple unit machines 
and a pair of 200-ton, high-speed. 
semi-automatic. push button ope rated 
Lake Erie Hydraulic Presses. This 
installation of Lake Erie Hydraulic 
Presses provides excellent evidence 
of the superiority of today’s high- 
speed automatic and semi- eutomatic 
hydraulic presses for applications 
where quantity and ela, output 





are twin re quirements. More and Spot weld Department where extruded alu- After forming and major assembly, 
more manufacturers are turning to minum male and female beads are at- shells are chemically cleaned and 
these high- -spee -d hydraulic presses to tached to upper and lower shells. Female then anodized. Illustration shows 
secure increased volume. higher bead is later fitted with a live rubber seal. fixture being lifted from hot bath. 


quality and lower cost production, 





Completed Halliburton luggage noted for its lightweight, 
great strength and durability, dust and weatherproof sealed 
fit, and its extremely attractive appearance. 


Final assembly. Shells have been joined with piano type 
hinges and have strikers, lock, legs and handle attached. 
Operators are installing linings and fittings. 


Write for latest bul- 


letin illustrating and 
describing Lake Erie 
Hydraulic Presses 
—new high speed 
automatic and semi- 


automatic models of 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Avenue, Buffalo 17, New York 


all sizes and types ’ * 
Assigned oo tne E N fe I N J a R | N G C 8 


your production, im- FELLER ENGINEERING DIVISION 
' SPECIALISTS—EXTRUSION AND 
prove the quality of BUFFA me) he RS , rORGING PaRSsES 


your products and 
decrease their costs. 1100 Empire Building, Pittsburgh 22, Pennsylvania 


OFrFfic¢cs#s N D oO 8 1 Sa COUNTRIES 
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YOUR ANSWER IS... 


























What insulated conductor is most efficient 
for your needs? Your answer is specially 
constructed Besto-Wire . . . because spec- 
cially constructed or standard Besto-Wire 
is asbestos wire at its best. Our engineers 
will design and construct asbestos insu- 
lated wire to your specifications. 

WE DO... 


synthetic tape or varnished cambric covering of 
bare copper, nickel, or monel conductors. 


WE DO... 
moisture- or heat-resistant type Impregnation of 
felted asbestos. 


WE DO . >. 7 
make felted asbestos of mil wall thickness to 
your order. 


WE DO eee 


Oe ing wih cater, ryen, keno, oo = ASBESTOS WIRE AT ITS BEST 


glass yarns. 


ieee. COPPER, NICKEL OR MONEL CONDUCTORS 
braid finishing with lacquer, flameproof, mois- 
sure- or Kectwosistunt eompaveds. Manufactured in Accordance with N.E.M.A. Specifications 


WE DO... ‘ 
all THE ABOVE insulations in any combination. Approved by Underwriters’ Laboratories, Inc. 





WRITE FOR CATALOG © SAMPLES ON REQUEST 


ELECTRICAL MANUFACTURING 


, i 
jppeeaauet 


— 
— 
tee 
~ 
co 


That’s what the electrical industry is saying about the new, full-color motion picture 
“Watts in Glass’’. 

Just released by Owens-Corning Fiberglas Corporation, it is now being shown to 
selected audiences from coast to coast. 

Everyone who designs, manufactures or uses and maintains electrical equipment 


should see this interesting, informative and educational film. 

Don’t miss seeing it. Ask your Fiberglas* Electrical Insulation Material Supplier 
when it will be shown in your locality—or write: Owens-Corning Fiberglas Corporation, 
Advertising Dept., Toledo 1, Ohio, for information about special showings for your 


company, club or associatfon. 
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Fiberglas Electrical Insulating Materials have been widely 
accepted as the answer to “tough’’ operating conditions. Yet, 
engineers, representing several leading concerns, have praised 
this colorful explanation of the reasons why its use results in 
improved operation and lower maintenance costs. 

Not just theory but actual manufacturing plant shots show 
and describe the results of rewinding with Fiberglas Electrical 
Insulation. Actual time and dollar savings are explained. 

Users of all types of motors can apply the facts to their 
own problems. 


1 Go i ee Tar dng 


Bookings are arranged through Owens-Corning Fiberglas 
Corporation Branch Offices; through the Distributors, Wire 
and Cable Manufacturers or Processors of Fiberglas-base 
Eleetrical Insulating Materials. Get in touch-with any 
of “the above or write: Owens-Corning Fiberglas Cor- 
poration, Advertising Dept., Toledo 1, Ohio. 


@) "4 2 aT S . c @) 4 Ay | Yt G *Fiberglas is the trade-mark 


FIBERGLAS 


A leading manufacturer of electrical equipment sums up the 
reaction of designers and production men to this new color 
film when he writes: ‘‘ ‘Watts in Glass’ dramatically illustrates 
the way Fiberglas materials eliminate many design and produc- 
tion limitations.’ 

Already many new designs and products, as well as product im- 
provements, have resulted from the use of this material. Users 
of electrical equipment are expecting the benefits of Fiberglas 


Electrical Insulation in the products they buy. 
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Group showings are being arranged now in many cities 
Private showings, showings for clubs and associations saa 
arrangements for the loan of the film, to a limited number 
of responsible parties, can be arranged, on request. 

DON’T MISS SEEING “‘WATTS IN GLASS’ —find out where 
and when you can see it —or arrange for a showing now. 


(Reg. U. S. Pat. Off.) of a 
variety of products made of 
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HERE IS RELAY EXPERIENCE 


...» During the past 25 years, Struthers-Dunn has produced millions of relays 
in thousands of types for hundreds of uses. 


. «+ This 640-page RELAY ENGINEERING HANDBOOK brings you 
full benefit of this experience — in terms of helping you select the right relay for a job, 
then install and maintain it properly. 


« «++ Over 15,000 engineers already use the Handbook. 
3rd PRINTING NOW AVAILABLE e« $3 PER COPY 


STRUTHERS-DUNN 


~ 5,348 RELAY TYPES ~ 
STRUTHERS-DUNN, INC., 150 N. 13TH ST., PHILADELPHIA 7, PA, 
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MICA is a natural product, but in its native 
state its use is extremely limited. After it is mined, MICA must be 
graded, refined and then combined with suitable binders and lami- 
nated into sheets or compressed into divers useful shapes. All of this 
requires costly, complicated machinery and mature manufacturing 
experience. That's why, starting with a good natural product, 
MACALLEN always ends up with o superior manufactured product. 
This superiority is yours at no premium by merely standardizing on 
MACALLEN MICA and MICA PARTS. 

When You Think of MICA, Think of MACALLEN 








THE MACALLEN COMPANY- BOSTON 27, MASS. 


CHICAGO: 565 W. Washington Bivd. * CLEVELAND: 1231 Superior Ave. 
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D. C. METERS ENGINEERS TRUST 
FOR ACCURATE, EFFICIENT PERFORMANCE 


Where dependability ... accuracy . . . and ability to withstand 
severe usage are vital considerations, most designers and manu- 
facturers specify USG Direct Current Moving Vane Meters. USG 
Instruments are built in the world’s largest gauge factory—with 
all the know-how, skill and high-quality materials that make U. S. 
Gauge the leader in its field. 

Designers like the appearance of these D. C. Meters—their ex- 
ceptionally long scales and broad face dials—their extra sharp 
figures and markings which afford long-range readability. Then 
too, they like their superior pointer stability and rugged but pre- 
cision construction. .. the secret of their trouble-free performance. 

Center-zero scales have an 80° arc, zero off-center scales 60°. 


: BC edad : : ° 
e You can have your choice of square or round cases with either 
U-clamp or top-flanged mounting in the 2” and 2%” dial sizes 
t ° . ° © 
. standard, raintight, or watertight construction. 


E UNITED STATES Whatever your D. C. Meter problem is, it will pay you to get 
- complete information about these low. priced USG Direct Cur- 


$ 
$ 


rent Meters now. Write us today. 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, | 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring 
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IS THE SECRET 


-WITH TREES eS 
-WITH MEN cn ie 
-WITH ALL ig Ls 
BOLTED ASSEMBLIES 





Sr 








Bad 
Unless trees were natural springs, every ae fea 
high wind would snap them off. tame xe 


Unless your body had plenty of spring 
action, you'd jounce yourself to an early 
death—jumping, running or even walking. 


Unless your bolted assemblies have 
spring action they'll inevitably jounce 
and wear themselves loose. The spring in 
Kantlink spring washers eases all shocks 
and all wear. It's the spring that compen- 
sates for initial looseness caused not only 
by wear of metal on metal, but by bolt 
stretch, by rust, flares, etc. 


A tight nut, even though it never turns a 
hair on the bolt, is not enough to stop the 
other parts from wearing loose. 





You must use a spring—there is no sub- 
stitute. 


For real bolted security specify Kantlinks. 


Send today for descriptive folders. 6 


Originators of 





the long-range spring washer Se | ee | ae ee eee 


Mode to accord with the new ASA specificotions | 
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, es Air Impellers give outstanding 
performance because they are designed and engineered 
in accordance with established laws of aerodynamics. 
But to utilize their advantages to the fullest, these 
same laws must be observed in designing the unit. 


For instance, a certain type of kitchen ventilator 
was not popular because of too much noise and vibra- 
tion. After study of the unit by Torrington engineers, 
two recommendations were made. First, the installa- 
tion of a correctly designed orifice ring and proper 


Torrington 


QUIET, SMOOTH 
OPERATION 


with the proper use of 


‘Air Impellers 


positioning of the fan blade in it would drastically 
reduce air noise. Secondly, enforcement by the manu- 
facturer, of Torrington’s instruction “Grab ‘em by the 
Hub” quickly corrected vibration caused by loss of 
the precision alignment of the blades which was 
occurring during his assembly operations. 


In planning the use of forced air, let Torrington 
engineers help you in selecting the right air impeller 
and making the most efficient use of it. There is no 
obligation for this service. 


AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS * IMPROVE PRODUCT PERFORMANCE 
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D. R. PERCIVAL, Electrical Engineer, Machine Division, Norton Company 
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BEN B. BRESLOW, President, Utility Applionce Corp. 
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““T think many designers will 
save time in the long run if they 
will decide, at the start of a 
job, to use standard motors.” 
Thus speaks D. R. Percival, Elec- 
trical Engineer, Machine Divi- 
sion, Norton Company. “We'll 
eliminate the exhaustive engi- 
neering tests we used to make on 
fractionals. With horsepower, 
service factor, breakdown torque, 
and starting current all rated on 
a clear-cut, uniform basis we'll 
know in advance whether the 
motor will handle the job.”’ 


“The big thing about the new 
small-power motor standardiza- 
tion plan, to me, is the promise 
it holds of increasing the avail- 
ability of all makes of motors,”’ 
says Ben B. Breslow, President, 
Utility Appliance Corp. “We'll 
stand a better chance of getting 
‘off-the-shelf’ delivery of motors 
if they area big-production item, 
instead of a special. We cut a few 
production corners, too, by using 
standards. We eliminate special 
jigs and fixtures, and the need 
for making universal mounting 
bases and adapter plates. We can 
‘standardize’ more of our own 
assembly methods.”’ 


More for your money with 


STANDARD 


(py fractional- 


IG; horsepower 
MOTORS 


FOR EXAMPLE, the General Electric machine tool motor gives you a 
fractional engineered specifically for rough and tumble industrial service. 
Totally enclosed, these motors have a rigid base and ball bearings which 
make them suitable for jobs where thrust is encountered. Firmly anchored 
windings stand up under frequent start-stop service, plugging, and 
momentary overloads. Descriptive bulletins on this and the 10 other main 
groups of standard G-E motors shown below may be obtained by writing 
to your nearest G-E office or Apparatus Dept., General Electric Company, 


Schenectady 5, N. Y. 
Oil Burner 


Unit-Bearing Fan Washing Machine Machine Tool 


% 


Coal Stoker 


() 


Jet Pump Shaft-Mounted Fan Sump Pump General Purpose 


THE NEW MOTOR INDUSTRY STANDARDS for defining motor 
rating and performance and the new dimension standards for small-power 
general-purpose and definite-purpose* motors were not set for the conven- 
ience of General Electric—or any other electrical manufacturer. They 
were arrived at after careful study of thousands of motor orders and 
months of co-operative work by industry associations and the National 
Electrical Manufacturers’ Association. They represent the best possible 
co-ordination of motor design with the current needs of small-power 
motor users. And—these standards will be modified as design trends 
change, to seep in step with user needs. Standardization is not static! 


GENERAL ELECTRIC offers you three definite advantages as a source of 
fractional-hp motors. First we give you the widest variety of standard 
general-purpose and definite-purpose motors to choose from — some 1600 
in all. Second, General Electric motor-exchange and repair-service plans 
have been developed on a country-wide scale to give prompt, low cost 
motor repair or replacement service to your customers. Finally, in all G-E 
motors you get the quality extras which standards can’t cover. You get 
the benefit of the newest developments in bearing design, insulation, and 
winding techniques. You get the best possible protection against electrical 
breakdown and mechanical wear and tear. 


‘ Definite-purpose motors are standard meters specifically designed for jobs where cen- 
eral purpose motors (built for broad application are not ideally suited 


GENERAL @® ELECTRIC 
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Driving the heavier type record changers, 
radio phonograph turntables and tuning 
devices—powering fans, motion displays, 


| actuating switches, levers and timing de- The trend is to make things move! 


vices—operating business and vending Oedigns wilt nll: ted tied bbe. tH 


| machines, toys—these are just a few of Flexible product performance needs power sources | 

| the tasks performed by Alliance's Model which are compact, light weight! Alliance Powr-Pokt.. 

K Powr-Pakt mofor. Motors rated from less than 1-400th on up to 1-20th . % : 
ad h.p. will fit those “point-of-action” 












This basic 2-pole induction type motor 
can be mass produced to meet 
variations in design. It will adapt 
to any standard AC voltage and 
frequency, and will develop up to 
1/100th h. p. For intermittent duty or 
where forced ventilation is provided even 
greater output can be obtained. Model 
K is used in all 25-cycle and in some 
50 and 60-cycle Alliance phonomotors. 


places! Alliance Motors are 
mass produced at low cost —en- 
gineered for small load jobs! 


For vital component power 
links to actuate controls... 


to make things move... 
plan to use them! 










OTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, New York 7 


rao 


WHEN YOU DESIGN—KEEP 
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Q: Which brush if gives the 
Right Coefficient of Friction? 


A’ brush with the right coefficient of friction is a 
MORE ANSWERS major factor in avoiding sparking, excessive wear, energy 
in this book. Get it! loss, burning, overheating, and other brush troubles. Many complicating 
onan aiden. factors, difficult to define, enter into the selection of a brush 
UCTS, gives detalled information on with this important characteristic properly matched to operating 


brush choracteristics, includes Speer conditions of each commutating or slip ring machine. 
Brush Data Sheets. it answers your 


questions on brush selection, helps Let Speer help you select the brush with the right coefficient 
you find the right brush for your . ° 
wes . of friction to meet your particular requirements. In fact, the 
Speer brush recommended for your use will combine all the right 
characteristics for your specific operating conditions. That’s why 
Speer brushes bring satisfaction wherever they’re installed. 


Gp 2549 


aNTioltmdelaNtkal brushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings - carbon parts 


EU AeMaale «CHICAGO CLEVELAND: DETROIT: MILWAUKEE > NEW YORK: PITTSBURGH 
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Here’s WIRE with 


“WIND-ABILITY” PLUS 





FOR MINIMUM 
OVER-ALL WINDING 
COST AND MAXIMUM 
UNIFORMITY 


H..:: SPEED winding—whether bobbin, random 
or gang — subjects magnet wire to punishing treatment. Insulating film 
must be tough, yet pliable. Copper must have the proper degree of anneal. 


The spool-to-spool uniformity must be right. 


Essex Extra-Test Magnet Wire has earned an unexcelled reputation in the 
most exacting applications. It helps insure coils of uniform size and resist- 
ance value — maximum turns in available space — freedom from broken 
wires, pile-ups, crossed turns, runbacks, spaced turns, and frequent tension 

adjustments. When you specify Essex Extra-Test Magnet 


Wire you can be sure. 


PRODUCTS 





Plants: Fort Wayne, Indiana; Detroit, Michi- 
gan; Anaheim, California 
Warehouses* and Sales Offices: *Atlanta, 


Ga.;*Boston, Mass.; *Chicago, IIl.; Cleveland, 3 % oa 7 » 4 a | <a 7 ¢ re] 4 2 oO 4 ws 7 re] ad 


Ohio; Dallas, Texas; Dayton, Ohio; *Detroit, 
Michigan; Kansas City, Mo.; *Los Angeles, INDIANA 
California; Milwaukee, Wisconsin; *Newark, ed Se A 6, N 
N. J.; Philadelphia, Pa.; *St. Louis, Mo.; 
*San Francisco, California. 
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FRACTIONAL ALP 
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SUBMIT THEM TO OUR SKILLED ENGINEERS 


If there was ever an organization of Small Gear specialists, this is it! 
We've been doing nothing else for more than twenty-five years. 
During their long, highly specialized experience, our engineers 
have developed a great number of intricate Fractional Horsepower 
Gears for many different, and often unique applications. You can 
ths: Gb aii deen capitalize to your profit and advantage on the remarkable Small 
cnn: Gitlin tenn cheb aaa Gear “KNOW HOW” of this organization. Suggestions, ideas, 
and cost estimates do not obligate you to buy. May we help you 


tions of G-S Small Gears. Please ask 
for @ copy on company stationery. solve a Small Gear problem soon? 


Ae ee a a 


SEPTEMBER 1947 














Make it MALLORY...and Make SURE 






OU don’t need more than an elementary knowledge of vitreous 

enamel resistors to know that if they’re conservatively rated to 
withstand severe overloads ...if they’re solidly constructed and 
strongly resistant to moisture, fumes and heat... if they’re more 
reliable, more accurate and have a better appearance than the 
average .. . they’re the kind of resistors you want. Mallory resistors 
are that kind, and that’s why you'll find them in so many communi- 
cations, industrial and laboratory applications, or whenever depend- 
ability is essential. 


The Mallory line includes a large variety of standard fixed tab, adjust- 
able and ferrule types ... the famous series of “RN” resistors that 
meet JAN Specifications, Characteristic F. There are many different 
sizes and wattage ratings available, but the emphasis always is on 
premium quality. Write for our Engineering Data Folder giving full 
information, including charts and photographs, on all Mallory 
Vitreous Enamel Resistors. 


i a 


Ro MALLORY 2 CO., toe. 


Types and sizes vary, 
but standards 


of quality never! 


eeeeesee# © © @ @ 








INDIANAPOLIS 6, INDIANA 
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A HEAT AND CONTROL 
ENGINEERING SERVICE 


A WATER HEATER MANUFACTURER 
FOUND THE ANSWER IN THERM-A-NEERING 


The C. D. Muller Industries, Inc., found everything they wanted 
in the application of THERM-A-NEERING to this 6-gallon 
water heater, and saved 75% of their thermostat cost! 

Built especially for use where capacity is small—summer 
camps, doctors’ offices, filling stations, farms—this water heater 
must be both serviceable and inexpensive. 

THERM-A-NEERING worked out the application of the 
Sentinel, one of a variety of standard Westinghouse thermostats, 
and the Westinghouse Corox heater. Close co-operation with 
Muller engineers brought these important results: 


Low Cost—the cost of the Sentinel was 75% less 
than the previous thermostat used. 


Simple—easy to install, with special mounting to 
resist rough handling. 


Compact—fits compactly in small places, permitting 
close contact with heater. 


Sensitive—bi-metal does not carry current and acts 
as switch when turned to low position. 


Permanent—once installed, no further servicing. 


Accurate—holds temperature to proper limits 
without over or undershooting. 


Westinghouse THERM-A-NEERING is ready now to help solve 
our own heat and control problems. Write for B-3344. Address 
estinghouse Electric Corporation, Department M-9, Meadville, 
Pa, On your business letterhead, please. }-10324 
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SPECIALTY NUTS, including sg son LOCK NY 
cone, barrel, plier, oblong, One-piece, all-stee 
Tri-Slot, half-round , 


te-used repeatedly 


~ Ge/@ 
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SEMS— Pre-assembled Screw and « 
Lockwasher units 


ia a 
= Eq... ( 


MILLED STUDS in o full range of DARDELET RIVET-BOLTS with the 
sizes locking thread . . . time savers 
fer steel construction 


\/ 










a. 













WEATHER-TIGHT Bolts—modern PHILLIPS and CLUTCH RECESSED ~ PLACE BOLTS—for locking as- “1035” SET SCREWS of hi-tensile 
fasteners for wood assemblies — HEAD Machine Screws and Sheet semblies rigidly heat-treated steel, square head 
eliminate counterboring Metal Screws or headless 





“BENT” Bolts, including U Bolts, WIRE ROPE CLIPS with the new PIPE PLUGS, square head and LOK-THRED Studs and Pipe Plugs 
4, L, Hook and Eye Bolts Hi-Center Saddies and extra- headless; forged steel, heat- —Thread locks and seals in stand- 
strength U Bolts treated ard tapped holes ° 


 &%. 





\ ROAD MACHINERY ond other COTTER PINS of stecl, brass, BICYCLE PARTS, from exiles and PLASTIC INSERTS —made to your 


“BOUTS, NUTS & SCREWS"—a:compiletion of importa 
technical articles on the monutacture, inspection, specifi- 
cation and use of fasteners; order from The Lamson & 
Sessions Co. ot $1.00 per copy. 


“BOLT, NUT & RIVET STANDARDS” ‘—@ complete and up-to 
date standards beok on commercial fasteners. Available 
only from the American institute of Bolt, Nut & Rivet Manv- 
an en per copy. 


* 





























UTS e CARRIAGE BOLTS e MACHINE BOLTS e LAG SCREWS e -WEATHER-TIGHT BOLTS e COTTER PINS e SEMS e KEY BOLTS e CHAIR and! 














OBLONG NUTS e DARDELET RIVET BOLTS e CLIP BOLTS e PLOW BOLTS e TIRE BOLTS e SHEET METAL SCREWS e MACHINE SCREWS e STO 


EVATOR BOLTS e PHILLIPS SCREWS e CAP SCREWS e SETSCREWS e PIPE PLUGS e HOT PRESSED and COLD PUNCHED NUTS e SKEIN NUTS * 






FIN HEAD BOLTS e CLUTCH HEAD SCREWS e TAIL NUTS e HEEL BOLTS e ACORN NUTS e CAPPED NUTS e SLEIGH SHOE BOLTS e STO 








VIS PINS #« CONNECTING-ROD BOLTS and NUTS e PLACE BOLTS e MARSDEN NUTS e SELF-TAPPING SCREWS ee FITTING-UP BOLTS e U BOLTS ° 





WASHER FACES 
Gre flot and of 
uniform thickness 


* It takes the right combination 

of special characteristics to make a top-notch Cap 
Screw. First it must be tough—tough without being 
brittle. Second it must be strong—strong enough to 
withstand extreme tightening. And third it must be 
precision made—headed, threaded and heat treated 
to precise specifications. 
Lamson and Sessions pioneered the “high tensile” 
Cap Screw. Many years of bolt making “know how” 
—of experimentation, research and on-the-job test- 
ing stand behind the modern Lamson “1035” product. 
Beginning with the raw material, Lamson metal- 
lurgists carefully control the quality of Lamson 
“1035” Cap Screws throughout the entire manufac- 
turing process. The newest type of bolt making 
machinery assures precision accuracy in heading 
and threading. 


7 


POINTS 
cre SMOoth Gad 
founded ©r cham 
fered . 


Heat treating is done automatically, under carefully 
regulated atmospheric control, and regular labora- 
tory tests double-check the accuracy of this modern 
equipment. 


As a result of the painstaking care with which they 
are manufactured, Lamson “1035” high tensile Cap 
Screws embody the three characteristics of the 
“ideal” Cap Screw—toughness, strength and precision. 
It’s truly “a tough combination to beat”! 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 


FURNITURE BOLTS e | SEMI-FINISHED NUTS e LAMSON LOCK : he 
SOLTS e@ ELEVATOR BOLTS e STOVE RODS e TRACTOR BOLTS « UNCHE 
e SPRING CENTER BOLTS e HUB and WHEEL BOLTS e CONNECT! Na ie) 

NUTS e BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS F wtATHER-TIGHT B¢ 


PLASTIC INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS e © , SCREWS e CAP SCREWS e FIN HEAD BO 








ERE IS a simple, silent, sealed-in-glass relay with an electrical heater 
H instead of a soleneid to operate the contacts. It is small, light, and 
simple; works in any position at any altitude; is insensitive to transients; 
and has a long operating life. The glass envelope protects working parts 
from dust, dirt, corrosion, and tampering. An arc-quenching atmosphere 
within the envelope assures a minimum of contact fouling, pitting, or trans- 
fer. Standard 4-pin or octal radio tube base. Special mount and lead arrange- 
ments can be provided. 


What This EDISON Relay Does—The EDISON Thermal Relay times, delays, 
or sequences over a wide range, operates continuously or intermittently, and 
offers consistency of operation over a long life. It compensates for ambients 
from —60° C. to +70° C. It is inexpensive and requires no maintenance. 


How You Can Use It—A. To introduce a delay intoa circuit. B. Asan automatic 
timer or sequencer. C. To delay plate voltage application in thermionic tubes 
until the cathode is properly heated. D. To limit over- or under-current or 
voltage. E. For general control use instead of magnetic relays. 


Some Specific Applications —The EDISON Thermal Relay is being used to: 
integrate pulses and intermittent current into accumulated heat energy to 
operate controls; control loads to eliminate magnetic relay chatter and re- 
sultant false starting; improve sensitive instrument contact operation by 
providing a resistive load without inductive surges that produce contact 
welding; continue or delay operation of certain elements after a main circuit 
is opened or closed. Typical controls include: blanket heaters, surface com- 
bustion heaters, motor starting and operating sequence, and cathode protec- 
tion. Here is a relay that will stimulate your imagination because it will doso 
many different jobs so much better and cheaper than any other type of relay. 
















Operating Characteristics 


1. Electrical Heater — AC or DC, de- 
flects bi-metal to actuate moving con- 
tact. 


2. Contacts — s.p.s.t., normally open or 
closed. 

3. Spring Arm — Applies positive con- 
tact pressure immediately and noise- 
lessly. 

4. Contact Spacing Screw — Factory 
pre-set for desired operating time. 

5. Compensating Bi-Metal — Supports 
contact; eliminates effect of ambient 
temperature variations on timing. 

6. Cushioning Springs — Between ce- 
ramic support and glass envelope to 
absorb shocks. 


Sealed-in-Glass Thermostat 











The EDISON Sealed-in-Glass Thermo- 
stat operates in an arc-quenching at- 
mosphere, protected from dust, cor- 
rosion, and tampering. 




















Temperature settings are factory- 
fixed from —90° F. to +600° F. 


Capacities are from 2 to 8 am- 
peres; 250 volts maximum. Contacts 
normally open or closed. 




































Consult with EDISON Engineers 


Sensitive Magnetic Relay Operates on 
30 MiCROwatts Yet Stands Big Overloads 


The EDISON Sensitive Magnetic Relay has fixed 
coils and a moving magnet, which enables it 
to stand substantial overloads. Coils can be in 
series, or connected differentially for either 
polarized or differential operation, and can be 
wound to match circuits up to 22,000 Ohms. 
Contacts are s.p.s.t. or s.p.d.t., with or without 
neutral positions, and handle 4 ampere non- 
inductive load. This sensitive, light-weight re- 
lay is compact and sturdy ... stands exposure 
and vibration. 
















New Jersey. 


The services of Edison engineers are avail- 
able to help you work out your particular 


problems. Your inquiry, including as 
i much data as possible on the proposed use, 
will receive prompt attention. Thomas A. 


Edison, Incorporated, Instrument Divi- 
sion, 275 Lakeside Avenue, West Orange, 
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HIs “distributing box”, illustrated full-size, is a member 

of an intricate high pressure hydraulic control assem- 
bly. Brass was specified because of its strength, relative 
hardness, ready machinability and high corrosion resistance. 
How would you go about producing it in quantity? 


e@ A built-up assembly? Perhaps. But it would mean a lot 
of machining—and a lot of threaded parts with the possi- 
bility of leakage under test or high operating pressures. 


@ Bar stock? Maybe. But special tooling and excessive 
machining time—not to mention the scrap—would make the 
cost almost prohibitive. 


@ Sand castings? Possibly. But here, too, machining costs 
would be excessive because of foundry sand, scale or dross. 
Besides, the porosity and internal defects inherent to sand 
castings might result in a high proportion of test rejects— 
with a total waste of machining time. 


The E. W. Bliss Company of Brooklyn, N. Y., actually pro- 
duced this job in quantity—quickly, accurately and eco- 
nomically—by using Anaconda Die Pressed Forgings. A new 
booklet describing this product is offered on the next page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut a7ite 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


DIE PRESSED FORGINGS 
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| Write for this new Beokies wu 


| 








ee 


It might save you many shop headaches. 
It could save you untold dollars. 


It will save you time by indicating shortcuts in the 
production of complicated parts of unusual design. 





@ Only 12 pages, this booklet is short on words... but long on practi- 
cal to-the-point, comparative illustrations showing what Anaconda 
Die Pressed Forgings are... what they can do... what they already 
have done... what you can expect of them. Write for your copy. No 
fuss, no coupons, no charge. Simply ask for Anaconda Publication B-9, 
addressing your request to the following address. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 








FACTS WORTH NOTING 


a _ 


TAM zircon cement 31568-H has been developed to meet all five major 
requirements of insulation cements: ]1—easy application: 2—refractoriness 
3—certain limiting values to current leakage at operating wattage, under 
humid conditions; and under an externally applied stress voltage: 4—stability 
of insulation and structure through a 1000 hour-life test: 5— reasonable cost 
Performance indicates an outstanding group of compositions, both electri- 
cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 










DRY PRESS FLAT IRON ae 
CEMENT OPERATING LEAKAGE “HUMIDIFICATION LEAKAGE i - ) RETURN TO NORMAL 
31568-H 0.002 M.A. coe Gm _ 15 to 30 seconds 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 
the very low values obtained. e | 


STRIP HEATERS MUD CAST RANGE ELEMENT 


Operating Leakage = 0.002 M.A. Leakage at operating wattage = 0.055 M.A. 
Heater cold stress voltage 700 0.1 M.A. Leakage after humidification 3.2 M.A, 
Heater cold stress voltage 1500 0.7. M.A. 

Heater hot stress voltage 700 0.00 M.A. Returns to normal in 15 to 30 seconds after 


Heater hot stress voltage 1500 0.4 M.A. sek tii arn cit 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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NOW 


an adjustable-speed 
a-c motor 


with TR//CLAD 


GEG USE. PAT. OFF 





Here’s a new motor that gives you all the advantages of 
an adjustable-speed drive PLUS the strength and extra 
protection of Tri-Clad construction. It’s the General Elec- 
tric Type ACA adjustable-speed Tri-Clad induction motor. 
Designed for use on machines where a 3-to-1 speed range 
is satisfactory, this new motor is simple in construction 


GENERAL @ ELECTRIC 


40 


and is provided with finger-tip speed-changing control. 
Constant torque is available over the entire speed range. 
This new General Electric motor will be on exhibit at the 
Machine Tool Show. 


IMPORTANT FACTS 
ABOUT THIS NEW 7R//CLAD MOTOR 


SPEED RANGE: Infinitely adjustable over a 3-to-1 range by simply 
turning a knob. 
HORSEPOWER RATINGS: From 3 up to 50 hp. Inquire about larger 
ratings. 
CONSTRUCTION: Famous Tri-Clad construction features protect 
this motor against electrical breakdown, operating wear and tear, 
and physical damage. 





WHAT DO YOU WANT 
IN A MACHINE-TOOL TRANSFORMER? 


That’s the question we asked manufacturers throughout 
the country. The answers were carefully considered and 
the most practical features suggested are now incorporated 
in the design of the new line of 
General Electric machine-tool 
transformers. They are built to 
handle your jobs, according to 
your specifications, and yet are 
listed as standard stock items. 
Ten ratings, ranging from 
.075 to 3 kva, 60 cycles, 220/440 
volts, will meet most of your 
domestic requirements. Other 
25- and 50/60-cycle ratings will 
serve your foreign and unusual 
domestic applications. More on 
this new line in the next Designer’s Digest. Meanwhile, 
see them in the G-E exhibit at the Machine Tool Show. 
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see our new 


FEED-TRAVERSE 


| Are you designing a machine where a feed-traverse drive 
bis required? Then you'll be interested in seeing how 
| General Electric proposes to simplify your design prob- 
jlems. By combining an adjustable-speed d-c motor, an 
induction motor, and a gear unit into one compact drive, 
| both low adjustable-speed feed and high-speed traverse 
) are available at one shaft. Complete feed-traverse in one 
F package! 
This means the tool builder would not have to purchase 
separately, and assemble, motors and gear-reduction 
}equipment. He merely mounts the factory-assembled 
| package, plus necessary control, on his machine. The com- 
| pact design enhances machine appearance and simplifies 
maintenance. General Electric invites your inspection of 
| this drive at the Machine Tool Show. 
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NEW, SIMPLE POWER SUPPLY 
FOR YOUR HIGH-SPEED MOTORS 


Today the demand is for higher speeds on many grinding 
and drilling operations. As always, the power supply for 
high-speed motors to do these jobs is all-important. Sim- 
plicity is the word for the new General Electric Type AKC 
inductor frequency converter. This self-driven, self- 
excited machine consists of only one unit — a practically 
indestructible cast rotor revolving in a stator with two 
windings. Because there is no wound rotor, chances of 
burn-out are less. There are no slip rings or brushes to 
maintain. It is compact and requires less floor space than 
the two-unit type. It has fewer bearings and no couplings 
to look after. Once installed, it stays on the job with little 
fuss or bother. Examine this trim, sturdy, high-frequency 
power supply when you visit the Machine Tool Show. 


STILL MAKING NEWS! 


Machine tool builders will find many familiar General Electric 


products at the Chicago Show. Look for these standbys in the 

General Electric booth: 

G-E THY-MO-TROL— Industry’s most successful electronically 

controlled drive, now available in standard ratings from 1; to 30 

horsepower. 

G-E TRI-CLADS~ More than ever, the motor that gives you extra 

protection where it’s needed. Over 5,000,000,000 motor hours of 

trouble-free performance. 

G-E FRACTIONALS— New designs with new performance features 

and the ability to build up customer satisfaction for you. 

G-E CONTROLS — Plugging switches, solenoids, limit switches, 

positioning control, general-purpose relays, and, of course, 

General Electric wire and cable to meet every requirement. 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 





PRODUCTS 


at Booth No. 240 
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Since 1935, the production of knobs 
and dials used on the famous Robertshaw 
line of thermostats has been entrusted 
to AICO. For more than twelve years, 
Robertshaw’s correspondence concern- 
ing every phase of plastics parts pro- 
curement has been sent to one address 
... all of their problems have been our 
problems. The added quality of under- 
standing, accumulated through the years, 
helps us to continue to serve them well. 


ne eA 


The advantages of our complete facilities 
and modern methods can simplify your 
plastics problems. Our 30 years of pre- 
cision molding with all materials and 
methods has given us experience that 
makes the best solution almost a habit. 


AMERICAN INSULATOR 


CORPORATION 










New Freedom, Pennsylvania 


OFFICES: Cleveland—Detroit 
— New York — Philadelphia 


PRECISION 
MOLDING 


for over 30 Yeors 


snl i china 


ti lg i a SR ane. a thi tk CARE Stats 





The new Portfolio of Aico Plastics Applications 
contains 28 actual cases showing a wide variety 
of practical and profitable applications of many 
molded plastics. Write for your free copy today. 
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MANY THINGS ARE BETTER BECAUSE OF PLASTICS 
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) Volume Production of Oil Pans 
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PRESTEEL PROVIDES 


ma 






..» FOR MOTOR-STARVED AMERICA 


A large auto manufacturer recently sought a new 
source of supply for the oil pans illustrated. A sup- 
plier had to be found with a high capacity shop — 
completely equipped for volume production of pans 
of hot or cold rolled .0625”’ steel, 25’’ long, 11’’ wide 
and 9’’ deep. Presteel was selected because of the wide 
range of its press and supplementary equipment and 


its proved ability to turn out huge quantities of large’ 


or small precision Stampings. 
The entire tooling program was completed in 


record time. And now Presteel produces these oil 
pans in volume via a production line setup that 
simultaneously uses 10 presses, 4 annealing ovens and 
the necessary conveyors and washing machines. 
Press equipment used ranges from 50-ton single action 
to 665-ton double-action— mechanical and hydraulic. 


Jobs involving the stamping of huge parts or small 
in volume — accurately and speedily are all grist to our 
mill. Perhaps we can help with your production 
problems. 


WORCESTER PRESSED STEEL CO. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


609 BARBER AVENUE, 
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WORCESTER 6, MASSACHUSETTS 


Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronto 
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NORMA- HOFFMANN NORMA- HOFFMANN 
BALL BEARINGS ROLLER BEARINGS 
Rugged—thoroughly de- Short, cylindrical roller de- 
pendable for carrying thrust sign... heavy-duty bronze 
and radial loads. retainer...lowest possible 
co-efficient of friction under 

heavy load. 


Norma-Hoffmann heavy-duty Bearings improve the 
design and performance of products wherever they 
| are used. They are dependable, give friction-free 
smoothness and quietness of opera- 





tion. Available in a wide range of NORMA-HOFFMANN 


sizes for every load, speed and 


duty. Write for catalog and engi- Precision BEARINGS 
neering assistance. BALL ROLLER- THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 

FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, LosAngeles, San Francisco, Seattle, Phoenix 
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SPECIFY Mich @ Vole] RR GET THE BEST* 


(atsfoumens- 


FOR BETTER VOLTAGE CONTROL 
IN PRACTICALLY E 


RY ELECTRICAL AND ELECTRONIC CIRCUIT 


Half-Shell 


Fully-Enclosed 


DEKE! 


BC eee Ud 
Low Voltage 


: S| WINDINGS 


Coil assemblies include: 
Fully Enclosed Armature —Field— Choke 
Open-Type 
Strap Mounting 


Fuse Mounting — Balance — Induction — 





Magnet—Reactance —Tim- 
*Built to your Exact Specifications with | "2 "elsY— Selencid— 
Top Quality Impregnations —Wax or Varnish 


Telephone Types—wound 
to exact specifications. 

Solve your transformer problem at the design stage by sending your 2) 

b/p specifications to The Gramer Company. A complete line of “Gracoil” mo) 

Transformers (listed below) await you, rated from a few watts up to V ( 

several kilowatts. Each unit will meet your exact specifications, each is Se 

equipped with famous “Gracoil” windings which are expertly wound, 

finished, shaped and proofed against weather, moisture and wear with 

wax or varnish IMPREGNATIONS OF THE HIGHEST QUALITY. We urge 

you — arrange for delivery of a production sample. Compare your 


“Gracoil” Transformer with any other. Select “Gracoil” Transformers 
for highest quality, better power delivery — dependability. 


* Filament * Audio % Filter Reactors 

% Isolation * Step-Up %* Step-Down 
rT xe 
Na F 


% Special Transformers 


*% Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) 
* Fully Enclosed 


— 


} SeLecCTaReicA-t a ® Fe AND TRANSFORMERS 
Estcblished in 1935 2734 N. PULASKI 


CHICAGO 39, tLL., 
SEPTEMBER 1947 
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st SM ACSC 
SAVES 40% 


IN TELEVISION SET ASSEMBLY COST 
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In a television receiver circuit, two power wound resistors were 
needed, but the space for mounting them was hard to find. 


So Ward Leonard suggested: instead of two separate resistors, each 
requiring individual mounting and installation, let’s make a single 
Vitrohm unit with two electrically independent resistance windings. 


This unit is mounted just like any single resistor. 


RESULT: Jess space needed . . 


. assembly cost cut 40%! 


FOR YOUR PRODUCT'S 
FASTER ASSEMBLY... 
OR BETTER PERFORMANCE — 
PUT THE PROBLEM THROUGH 


PR el — E nginecring 


As this case shows, it often happens 
that by a slight modification of a 
basic design or by use of a certain 
manufacturing method, Ward 
Leonard can give you the exact re- 
sult you need—without the extra 
cost of a special design. 


Biue means ‘Result - Engineering”’ 
in resistors, rheostats, relays and 
other electric controls. The distinc- 
tive blue identifies Ward Leonard 
“Result - Engineering” 


FREE BULLETINS on “Result- 
Engineered” Resistors. (Please re- 
quest on business letterhead, mention- 
ing your title.) WARD LEONARD 
ELECTRIC CO., Mount Vernon, New 
York. Offices in principal cities of 
U.S. and Canada. 


ee ee ee 
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Before you decide to “‘make the best’’ 
of a “‘standard”’ component, or pay a 
premium for a “special”’, submit the 
problem to Ward Leonard. At no 
obligation, see if “‘Result-Engineer- 
ing” can’t work out the solution 
for you. 
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CHROMEL 


Basic Element of Electrical Heating 


ID URABLE CHROMEL Resistor Wire is the basic element of 
electrical heating. It’s the Nickel-Chromium alloy that first 
made electrical heating practical and, despite forty years of world- 
wide research, its original famous formula remains basically un- 
changed. It is as fundamental to the industry as Ohm’s law itself. 


If your products are based on the use of electrical heat . . . and if 
you're not already thoroughly familiar with the CHROMEL family of 
alloys, we suggest that you get acquainted at once. Our Catalog-M 
is devoted exclusively to helpful technical information and appli- 
cation data. Want a copy? 


HOSKINS MANUFACTURING CO. « 
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Detroit 8, Michigan} 
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You dont Aave to do that. Gentlemen... 


INVESTIGATE READY-BUILT, READY-TO-OCCUPY 


NEW PLANTFINDER— FREE... 
Describes immediately avail- 
able properties—lists others 
soon to be made available 
indexed, cross-indexed for 
your convenience. Write for 
free copy—to the address 
listed below, on your com- 
pany letterhead, please. 


SEPTEMBER 1917 


PRODUCTION FACILITIES AVAILABLE NOW 


To be sure, building materials are 
still short. Equipment deliveries are 
delayed. Other new-construction 
“headaches” continue to interfere 
with plant expansion plans, branch 
manufacturing or distribution reloca- 
tion programs and the establishment 
of new enterprises. 

But many industrialists and man- 
agement executives have found a prac- 
tical way to carry out their plans. They 
have solved their problems by pur- 
chase or lease of Government-owned 
industrial facilities... at money- 
saving prices. 


x 


Hundreds of good, usable, strate- 
gically-located plants and properties 
are available now. Small-town plants 
down South, big-city establishments 
in the Midwest, land and buildings on 
Atlantic, Pacific and Gulf coasts. One 
or more of these may be just right for 
you, or readily and economically 
adaptable to your needs. 

So, before you “table” your plans. 
investigate the facilities ready and 
waiting for you to bid on today. 
Check the offerings listed in the new 
Plantfinder—consult our nearest of- 
fice for further information. 


WAR ASSETS se 
OFFICE OF REAL PROPERTY DISPOSAL | 


ROOM 137—131 IND'ANA AVENUE—WASHINGTON 25, D.C, 


Regional Offices: Atlanta ¢ Birmingham «¢ Boston « Charotie « Chicago «+ Cincinnati « Cleveland + Denver 


Detroit « Grand Prairie, Texas *« Helena «¢ Hous’on 


e Jacksonville «+ Kansas City, Missouri «+ Little Rock 


Los Angeles ¢ Louisville * Minneapolis ¢ Na-hville *« New Orleans *« New York «© Omaha «+ Philadelphia 
Portland « Richmond « St. Lovis « Saltloke City « San Antonio « San Francisco * Seatie * Spo ane «+ Tulsa 
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The most important advance 
in motor design in 58 YEARS... 


% STANDARD INTEGRAL 
MOTORS, FRAMES 326 10 
203, NOW AVAILABLE 
FROM STOCK 


When Westinghouse engineers began designing a 
postwar motor they abandoned the concept that all 
motors must be cousins. Instead, they asked electric 
motor users what they wanted in motors . . . features 
they couldn’t buy in any one motor. 

These features demanded most by motor users are 
all incorporated in the new Life-Line Motors: 


ALL-STEEL PROTECTION. All frames, feet 
and brackets are HEAVY STEEL. Life- 
Line Motor stators are far stronger—a 
mew core locking device eliminates 
rivets. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





hine MAE WESTIMGHUULSE 


protected motor. All exposed surfaces are HEAVY 
STEEL—frames of even the smallest sizes are 34" 
thick. 

More compact power is packed in Life-Line. For 
example, on the 284 frame, size has been reduced 
35%, although NEMA mounting dimensions have 
been maintained . . . starting torques are as much 
as 134% greater per pound of motor... maximum 
torques as much as 116% more per pound. 


Electrical characteristics have been improved . . 
new materials and new winding techniques give in- 


LESS SPACE PER HP. Life-Line Motors 
occupy less space per horsepower than 
any other standard motor ... making it 
easier to build into machines and in- 
stall in cramped quarters. 


MORE TORQUE PER 18. Life-Line Motors 
give as much as 134% higher starting 
torque per pound of motor ... up to 
116% higher maximum torque. 


NO LUBRICATION FOR 5 YEARS. Life-Line 
Motors need no greasing for AT 
LEAST FIVE YEARS. Bearings are pre- 
lubricated . . . sealed against dirt and 
moisture. 


56 jaend ged otor acne sani 
the drives of panat as thousands, but are not 
yet available in quantities to meet the unprecedented 
with an eye to your future requirements. Your local 
Westinghouse office can give you full details, or 
write to Westinghouse Electric Corporation, P. O. 
Box 2025, Buffalo 5, N. Y. 
ee 

Life-Line Motors are now in production at the new 
Westinghouse Motor Works in Buffalo, N. Y. This 
plant is laid out, tooled and equipped to fully utilize 
newly developed production processes and techniques 
on a scale bitherto unequalled in the manufacture 
of electrical motors. 


a 


j-21406 


IMPROVED WINDINGS. New insulating 
materials . . . new coil winding tech- 
niques ... new stator slot designs . . 

give the Life-Line new record-setting 
protection against electrical failures. 


NEW QUIET SMOOTHNESS. Life-Line 
Motors cut vibration and noise to new 
low limits for standard motors . . 
satisfy many “special motor’’ require- 
ments. 


NEW SLEEK LINES. The Life-Line has sleek 
lines ...asmooth finish ... discourages 
dust and dirt accumulations . + » har- 
monizes with modern machine and 
tool design. 
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| THREE THINGS 
YOU 
SHOULD KNOW 


| 
| 
about 













Federal Selenium Rectifiers 


| FOR CONVERTING AC TO DC . 
; a 
LL. THEIR DEVELOPMENT. The Selenium Rectifier was devel- : 
oped by IT&T — and was first manufactured in this country by 
Federal, in 1938. For the past 9 years Federal has continually 
improved and perfected the Selenium Rectifier — has developed 
@ every major advance in its design and construction. As a 
i result, the Federal Selenium Rectifier is now the most efficient, 
compact, and economical means of converting AC to DC. 


2 THEIR APPLICATION. Federal has pioneered the application 
i | of the Selenium Rectifier to new jobs in practically every field 
of the industry. From milliwatts to kilowatts — wherever you 
| - meed DC from an AC source — you can now save space, time, 
and money with Federal Selenium Rectifiers. 





a THEIR DESIGN. These features make Federal your best buy 
in Selenium Rectifiers: 
Center-Contact Construction — permits entire stack to be permanently 
protected against corrosion. 


Higher Voltage Plates — give extra breakdown strength, extra de- 
pendability. 

Aluminum Plate Designs — for use where extremely light weight is 
desired. : 
Long Life — constant use in all types of applications prove Federal’s 
superiority and long life. 

Available in Wide Range of Standard Ratings — for information, 
write to Federal today. Dept. FIl6 . 








SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 


in Caneda: — Federal Electric Manufacturing Company, Lid., Montreal. 
Export Distributors: — international Standard Electric Corp., 67 Broad St., N.Y. C. 







MEEPING FEDERAL YEARS AHEAD... is IT&T's world-wide 
research and engineering organization, of which the Federal 
Telecommunication Loboratories, Nutley. N. 3., is o unit. 
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NI-SPAN C is a Titanium-Chromium- 
Nickel-lron alloy with the outstanding 
property of having a constant modulus, 
i. e. a zero thermoelastic coefficient, over 
a range of temperature from—50 to + 
150°F. Most metals have a negative ther- 
moelastic coeffcient, that is they become 
elastically weaker or decrease in stiffness 
with rise in temperature. The important 
difference between Ni-Span C and other 
materials, whether of the constant modulus 
type or otherwise, lies in the fact that 
Ni-Span C is a precipitation hardening 
alloy in which the thermoelastic coefficient 
is adjustable through age hardening heat 
treatment. This unique combination of 
modulus control plus the high elastic and 
strength properties obtained through age 
hardening makes Ni-Span C a new material 
having very important commercial appli- 
cations, the most important being those 
where constant elastic characteristics are 
required without the necessity of tempe- 
rature compensating devices. 


Wilco Ni-Span C 


CONSTANT MODULUS ALLOY 


Advantages of NI-SPAN C: 


1. Higher hardness and higher mechanical properties obtain- 
able through a precipitation hardening heat treatment, than 
can be obtained with other constant modulus alloys through 
cold working. 


2. An extremely important advantage of Ni-Span C is that 
the precipitation hardening heat treatment which brings about 
the marked improvement in physical properties can also be 
utilized to adjust the thermoelastic coefficient of a given 
Ni-Span C composition within a certain range by means of 
appropriate variation in this heat treatment. 


Applications: 


Watch and instrument hair springs, accurate weighing scale 
springs, and accurate springs of all kinds, where inherent 
temperature compensation is required. Diaphragms for pres- 
sure sensitive instruments. All types of parts in which extremely 
low creep or hysteresis values are required. While the con- 
trollable modulus property does not hold good beyond 150°F., 
Ni-Span C has shown very small relaxation in long time tests 
up to 550°F. 


NOW READY! Comprehensive Wilco Data Bulletin on NI-SPAN 
C, including complete physical and mechanical properties, 
recommended times for heat treatment and other pertinent 
information. Send for your copy. 


Whatever your requirements for Wilco materials, our engineers 
will gladly help you meet them successfully. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETAL—Wide temperature ranges, 
deflection rates and electrical resistivities. CONTACTS—Silver-Platinum-Tungsten- 
Alloys-Sintered Powder Metal. SILVER CLAD STEEL. JACKETED WIRE—Silver on Steet, 
Copper, Invar or other combinations requested. ROLLED GOLD PLATE AND WIRE 
NI-SPAN C New Constant Modulus Alloy. SPECIAL MATERIALS. 


*Reg. Trade Mark The International Nickel Co., Inc. 


Lbs oe ssdvartsie satin 


105 Chestnut Street, Newark 5. N. J 


ffices Chicago, Det Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS - ELECTRICAL CONTACTS - PRECIOUS METAL BIMETALLIC PRODUCTS 
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% One of a series of advertisements 
based on industrial opportunities 
in the states served by the Union 
Pacific Railroad. 


i engaged in the packing or 
processing of farm products find Nebraska 
a rich source of raw materials. Corn, 
grains, sugar beets, potatoes and other 
. vegetables are grown in abundance. 


Omaha is a leading meat packing and 
poultry processing center. It frequently 
leads the nation in livestock receipts, is 
located in the world’s largest butter pro- 
ducing area, and houses the nation’s sec- 
ond largest industrial alcohol plant. 


In addition to agricultural activity, there 
is diversified industrial manufacturing 












OF INDUSTRY 


LARGE SOURCE OF FARM PRODUCTS 
© LEADER IN DAIRY PRODUCTS 
* 


MAJOR LIVESTOCK PACKING AND 
PROCESSING CENTER 


© AMPLE WATER SUPPLY 


NATURAL GAS, COAL, OIL AND 
ELECTRIC POWER 


RICH MINERAL DEPOSITS 
DIVERSIFIED INDUSTRIAL ACTIVITY 
STRATEGIC DISTRIBUTION LOCATION 
EXCELLENT RAIL TRANSPORTATION 
SKILLED, FAIR-MINDED LABOR 

NO SALES OR INCOME TAX 


such as farm machinery, air conditioning 
equipment, fabricated steel, brick and tile. 


Nebraska has large mineral deposits; 
gypsum, salt, potash, sand, gravel, stone, 
etc. Natural gas, petroleum and coal are 
readily available. 


Of particular interest to industry is Ne- 
braska’s “pay-as-you-go” policy; no state 
sales, income or luxury taxes. It is a good 
place to work and live. 


* * * 


In Omaha are the headquarters of the 
Union Pacific Railroad which provides 
efficient, dependable transportation for 
shippers and travelers. 


% Address Industrial Department, 
Union Pacific Railroad, Omaha 2, 
Nebr., for information regarding 
industrial sites. 


UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE 
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COULOMB FIRST to establish 


major laws in electrostatics 
Charles Augustin Coulomb (1736-1806) 


Coulomb, a French military engineer engaged in re- 
search, invented the torsion balance with which he 









measured the forces of attraction and repulsion of elec- 
trically charged balls and of steel magnets, from which 
he established laws of electrostatics and magnetism. 
Today, the unit of electrical quantity bears his name. 


From an Original Drawing made for OHMITE 





* 


J 






HCE Ce 


Resistors, Tap Switches 


Available From Stock 


at your Ohmite Distributor 


+ 5% Tolerance 
Composition Resistors 
Now, “Little Devil’ resis- 
tors in 14 and |-watt sizes 
in +5% tolerance. Also 14, 


1, and 2-wattsizesin + 10%. 


Available only through 
Ohmite distributors. 


5-Watt Wire-Wound 
Resistors 
Rugged, vitreous-enameled 
“Brown Devil” resistors in 
a compact, 5-watt size. 
Values from 1 to 10,000 
ohms. Tolerance +10%. 


RHEOSTATS 


2-Watt, Molded 
CompositionPotentiometer 


Now—a 2-watt unit with a 
good margin of safety for 
industrial use. Withstands 
heat, cokd, moisture, and 
severe service. Sold only 
through Ohmite distributors. 


RB-2 Direction Indicator 
Potentiometer 


A compact, low-cost unit 
used with a 6-volt battery 
and ordinary 0-1 milliam- 
meter to indicate, remotely, 
the position of arotary-beam 
antenna or other device. 


High-Frequency 
Plate Chokes 


Single-layer wound on low- 


yower factor bakelite cores. 
loisture-proof coating. 


Four stock sizes, 50 me. to 
460 mc. Rated 1000 ma. 


RESISTORS 


TAP SWITCHES 


Sudeintepo Til lice 


} 
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CITT: 
and “See-Worthy” 


* em 
.- that’s why Outboard M Motor 


Builders and Owners ‘‘go Overboard’’ 
for AMERICAN PHILLIPS SCREWS 


“MORE POWER TO YOU" IN PRODUCTION Assembly speeds skyrocket 


with fumble-proof, slip-proof, burr-proof and damage-proof American Phillips 
Screws — they’re automatically straight to drive. Makers of motors, boats, planes, 
appliances, furniture, radios and other products who have set their sights for 
volume production and lower costs earn time-savings UP TO 50%. 
mle) :1 20k 4 mm ce me celtMMnl, Mice) (ehilel, m— In the showroom, American 
Phillips Screw-Fastened products have a sturdy, ship-shape, modern look. 
Everywhere the decorative, straight set heads of American Phillips Screws 
tell a sales story to the customer of quality workmanship and fastening that 
stays put! Is your product collecting on this money-saving and money-making 
combination of advantages? Write American for complete details. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Iinois St. Detroit 2: 502 Stephenson Building 


A AMERICAN |i*7 
A PHILLIPS spews? 


Monel, Everdur (sili- 
con bronze) 
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Hundreds of manufacturers in Middle America find the 
close-by location of Granite City Steel Co. a decided ad- 
vantage in doing business with this 69-year-old com- 
pany. But even more important to them is the type of 
material and service received... 


Granite City Steel is tailor-made to manufacturers’ spec- 
ifications...is produced by a company large enough to 
utilize the newest processes developed by the industry, 
yet small enough to pay strict attention to minute details 
so vitally essential in the production of steel of the 
highest quality. 


“Granite City” has meant “Better Steel” since 1878. 





Granite City Steel Company 


GRANITE CITY, 


at LCC ET LCE 






ILLINOIS 


Houston e indianapolis 
Kansas City © Memphis 
Milwaukee 


UUs) Minnecpolis © Moline 
New York City 


St. Lovis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD TIN PLATE 
ELECTRICAL SHEETS + TERNE PLATE + TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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Power Supply 
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HERE’S WHY NEOPRENE DOES 
SO MANY JOBS SO WELL! 


High tensile strength, resilience, low 
permanent distortion. 


Tough and durable, resists abrasion and 
cutting. 


Superior resistance to sunlight, aging, 
ozone and heat. 

Resistance to deterioration by oils, sol- 
vents, chemicals, acids. 


Superior air-retention, low permeability 
to gases and fluids. 


Special compositions are flame-retard- 
ing, static-conducting, flexible at low 
temperatures. 


The BEST portable cord 
and cable have 
NEOPRENE jackets 
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Lines of Giant “House-Layer” 


... protected by 


NEOPRENE 


Installed directly on the chassis 
of this mammoth machine are 
cables that feed power to the op- 
erating motors. These cables must 
withstand constant exposure to 
sunlight, weathering, heat; must 
resist deterioration from grease, 
oil and abrasion. Under such con- 
ditions, ordinary cable can’t be 
expected to give very long service. 
But this isn’t ordinary cable. 
It’s jacketed with neoprene . . 
the Du Pont rubber that provides 
long-lasting protection for the ca- 
bleinsulation. ..defies all the dete- 
riorating influences that contrib- 
ute to premature jacket failure. 


This huge Tournalayer rig casts the basic 
structure of an entire 4-room house in 
one piece, then carries it to the perma- 
nent location and “lays” it in place. 
Manufactured by R. G. LeTourneau 
Inc., Longview, Texas. 


Manufacturers of all types of 
electrical equipment find it pays 
to specify neoprene jacketed cable 
because it assures long life even 
under the most severe operating 
conditions. Your regular supplier 
can furnish neoprene-jacketed 
cable to fit your requirements. 


7 a7 
Write for a free subscription to The Neo- 
prene Notebook. Jt’s full of up-to-the- 
minute information on new and unusual 
applications of neoprene—which may 
give you valuable new ideas. Back issues 
on request. E. I. du Pont de Nemours 
& Co. (Inc.), Rubber 
Chemicals Division 


F-9, Wilmington 98, 


Delaware. 


BETTER THINGS FOR BETTER LIVING 
++. THROUGH CHEMISTRY 








CWE DRIVER FITS ALL SIZES OF 
REED & PRINCE RECESSED-HEAD SCREWS 


WW peches auto-race driving or screw-driving — you waste time and 
speed when you have to change drivers! When you use the Reed & 
Prince ONE DRIVER method, you do not need to change drivers 
for varying screw sizes. There is no fumbling, no shifting, no wast- 
ing time. Remember, ONE Reed & Prince driver fits ALL Reed & 


Prince recessed-head screws and bolts. Good workmen appreciate 
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this fast, modern, efficient method — and it shows up to advantage 


On your time sheet. MANUFACTURING 
Recessed and Slotted 
Wood Screws Sheet Metal Screws 
Machine Screws Stove Bolts 


Also 
; Cop Screws Set Screws 
Machine Screw Nuts Wing Nuts 


Rivets and Burrs Rods 


BA A Pe U F A Cc T U R I N G Cc oO e Screw Drivers and Bits 
CHICAGO, ILL. WORCESTER, MASS. Specialties 
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More and more, electrical appliance cus- 

tomers are asking — “Will it cause radio inter- 

Sy ference?” And in the answer to that question lies 
the secret for many more sales of your products. 


Here at Cornell-Dubilier you'll find your answer — in a modern 
and complete laboratory, devoted to RADIO NOISE AND 
SPARK SUPPRESSION DEVICES — the industry’s most expe- 
rienced engineers — the thirty-seven-year C-D background, un- 
equalled in the capacitor field. They're all at your disposal — 
NOW. Whether you want toRadio Noise-Proof equipment al- 
ready in production — or if you're engineering a new product 
from the ground up — C-D Quietones will do the job efficiently 
and permanently. YOUR IN- 
QUIRIES ARE INVITED. Cornell- 
Dubilier Electric Corporation, Dept. 
H9, South Plainfield, New Jersey. 
Other large plants in New Bedford, 
Worcester and Brookline, Mass., and 
Providence, R. I. 


Make Your Products More Sale- 
able with C-D Quietone Radio 
Noise Filters and Spark Suppressors 


MICA © DYKANOL © PAPER © ELECTROLYTIC 
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IT COUNTS! 


@Here’s photographic evidence that EverLOCK 
washers really take hold with a grip that defies 
every loosening action. Note how EverLOCK 
wide chisel edges have dug into the contiguous 
faces of both work and nut to provide several 
times more area of resistance than other washers. 

Guard your assemblies with EverLOCK ... 
The Washer That Has The Edge. Fast, easy ap- 
plication saves assembly time— automatically 
safeguards against stretching of bolts or distor- 
tion of threaded parts. Four standard types 


meet most lock washer needs. 


ock 


WASHERS ~s 


80° Countersugk EverLock 
THE WASHER THAT HAS THE EDGE { 
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SLEEVE TYPE BEARINGS 


N OISE is usually a source of irritation. In a household 
appliance it has an adverse effect on the sale of the product. In a 
machine tool it usually means vibration. Vibration robs the unit of 
any degree of accuracy in its performance. The best way to deal 
with noise is to eliminate it. 

One easy way to eliminate noise is through the wider use of 
Sleeve Type Bearings. Their simplified construction . . . no ‘moving 
parts within the bearing . . . provides an even, unbroken bearing 
surface. This permits the shaft to build a protective film of lubrication 
between the bearing and the shaft . . . thereby to operate quietly, 
efficiently, and for an exceptionally long period of time. 

Quiet operation is but one of the many worthwhile features of 
Johnson Sleeve Bearings. Another . . . and a particularly important 
feature in today’s market . . . is their low cost. Manufacturers of all 
types of equipment are being pleasantly surprised at the substantial 
savings they make when they use Johnson Bearings. 

When you are ready to check over your bearing applications. . . 
to eliminate noise . . . to save money . . . to improve performance .. . 
call in Johnson Bronze. We manufacture all types of Sleeve Bearings 
. . . we have over forty years experience . . . and we are ready to 
serve you NOW. 


JOHNSON BRONZE CO. 


570 South Mill Street New Castle, Pa. 
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Branch 
Offices 
Atlanta 
Buffalo 
Cambridge, Mass 
Chicago 
Cincinnati 
Cleveland 
Dallas 
Detroit 
Kansas City, Mo. 
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If you get PWC products when you buy cord sets, 
. flexible cords, building wire, power cables, telephone 
| wire, control cables or any other of the many PWC i) wl N S 
products, you get all the important 


advantages of electrical insulation. ] 1) WAY 5 i aI T b n 





Leading engineers specify PWC for 
all applications. Immunity to most 
hazards and uniform high quality of workmanship ATT ae aa 
means greater dependability, uninterrupted service, strength, 


longerlife,lower maintenance and replacement costs. . Can't fray, crack or rot. 


ati ee 1 -ti-la Lia 





Mele Tatil lao) 
Plastic Wire & Cable Corporation is the world's SITET TLE 
leading exclusive manufacturer of plastic insulated mL Crict. 
wire and cable, a pioneer in development of resistance. 


plastic insulations for dozens of : 
Flexible over wide 


new applications. 
temperature range. 


Our technical bulletin, packed with High chemical 
facts and figures on the advantages STE Lhe 





of plastic insulated wire and cable, is yours for the Wide range of perma- 
asking. Or send us your requirements and let our nent, gem-like colors. 

engineers show you how well PWC products will ‘ 
meet your needs. Write Plastic Wire & Cable Corp., pe hahha 


405 Main St., Jewett City, Conn. Lasting appearance. 


RADIO HOOK-UP WIRE 


NYT el 


IC eye cee 
ya : 


Jewett City, Conn. HEAVY DUTY FLEXIBLE CORDS 









yet Mem tT at: Me ca ih 
CONTROL CABLES 


manufacturer of plastic 


ERR cee Re 8 NI 
: - MINIATURE HEARING-AID CORD 
insulated wire and cable 
CORD SETS 









BRAS 


ano BRASS 


pPER 
: Lwire cLoTH 


jHOUSTRIA 


pTive Ano Olt 


AVTOMOTIYE TTINGS 


+ . BURN 
£¢ pe 
Serge 


A wide variety of Chase brass and 
copper miscellaneous items is always 
within your reach. Every one of the 
items shown is stocked by Chase. 


Not all of them at each of the 21 


Chase 


WATERBURY 91, CONNECTICUT 


THIS IS THE CHASE NETWORK 
CINCINNATI CLEVELAND DETROIT 
PITTSBURGH PROVIDENCE ROCHESTER 


CHICAGO LUTE Et) | 


BALTIMORE BOSTON 
NEW YORK 


ALBANY 
tek 


ATLANTA 


NEW ORLEANS PHILADELPHIA 


The Nations Headguarlers 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


SAN FRANCISCO 


¢ BOLTS AND NUTS, 
~ giLicon BRONZE 


Brass ESS 


UTCHEON PI 


grass AND COPPER 


RiveTS AND BURS ee 


warehouses from coast to coast 

but if your /ocal Chase warehouse 
hasn’t the item you want, they'll try 
to get it for you from a warehouse 


that Aas. 


jot 


handiest way to buy brass 
NDIANAPOLIS KANSAS CITY, MO 


LOS ANGELES MILWAUKEE MINNEAPOLIS 


SEATTLE ST. LOUIS WASHINGTON? 
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Put This Formula 
To Work For You 


1 Bt 
* 
ft 


E 
The formula '“jfm_ is a favorite and enily cemenpgertd’ solu- 
tion to resistance problems. Radio and elect 
know that IRC offers the most complete ligg 
products in the industry ..,a fixed or 
most every requirement... with uniform 
by years of rigorous laboratory and fygld tests. Purchasing 
Agents and material control executiveglike IRC’s service .. . 
“on-time” deliveries . . . factory stqgk-piles of the most pop- 
ular types and ranges from whiclgghey can draw in emergency 
... IRC’s distributor network,gproviding speedy, ’round-the- 


corner service for small ordegyequirements. 


Put this formula to work Jor you... check below the catalog 
bulletins in which you Zfe interested—tear out this page, and 
INSULATED mail it to us today your letterhead, giving your name and 
COMPOSITION title. International nce Company, 401 N. Broad Street, 
coat neteetons Philadelphia 8, nsylvania. In Canada: International Resist- 
ance Company .. Toronto, Licensee. 


© oe =f 


¢ 
Baer oe 


“ ne 
2 CATALOG BATA BALL 8 


PP = 


WIRE WOUND MATCHED PAIR 
RESISTORS RESISTORS 
IRC type MW 


> Lae 


VOLTMETER POWER RHEOSTATS WATER- 
“ IPLIERS URC types ie eax, . 
MFA ire hs ioe 


™ — ~ 4 
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EICOR GIVES YOU adequate power. This means 
power for the job at hand .. . the ability to “pick 
up” heavy loads . . . and no stalling on momentary 
overloads. 


EICOR GIVES YOU trouble-free long life. This 
means less service and replacement expense... it 
means real economy to you. 


EICOR GIVES YOU installation versatility, This 
means greater adaptability to diverse uses. 


EICOR GIVES YOU quiet operation. This means 
freedom from mechanical noise and suppression 
of radio interference. 





Single and Polyphase Types. Also available -in “4 
and &% bp. 


SEND FOR BULLETIN No. 47-1 
CHECK WITH 


E1cor, INc. 


1501 W. Congress St., Chicago 7, III. 
Le ACLA7CT ey <a Ee Electrical eT. Va eee ( 


YNAMOTORS +» CONVERTERS » MOTORS + GENERATORS © | 
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Wow... A LABEL 
THAT MEANS BUSINESS! 


Here is tangible evidence of lasting quality 
that’s a big, new selling tool for manufac- 
turers of lamps, clocks, radios, fans, and other 
light-duty appliances. 

It’s a distinctive new label —to be put on 
by you, the manufacturer — that tells dealers 
and consumers alike that your products are 
equipped with strong, safe, attractive Flamenol* 
cord sets. Smart merchandisers everywhere 
find that these cords with the practically un- 
breakable molded-on plastic plug add a strong 
selling point to your product. And when it’s 
your product that bears the label — with the 
best-known name in electricity on one side and 
five big selling features on the other — it’s 
pretty sure to mean more business for you. 

But be sure that you. get the full benefit of 
the Flamenol label’s selling power. Ask your 
supplier today for the labels you need, or write 
for more information to Section Q73-922, 


General Electric Company, Bridgeport 2, Conn. 
: *Trade-mark Reg. U. S. Pat. Off. 


TRY THESE “S$ EASY STEPS 


TO BOOST YOUR SALES 


Flamenol Cord Set on every lamp, radio, 


/ Make sure that there’s a General Electric ™ 
or light appliance you sell. 


Make sure that they are labeled with | tan ae IS 
the distinctive G-E Flamenol tag. eneihes eneeiie 


Make sure that your customers know about POWER CORD 
the extra value they receive — by pointing 


©@ it's safe—a one piece molding 
out the features listed on the label. 


© Plug is practically unbreakable 
© Cord stays new looking — always 


© Does not fray or kink unnecessarily 


GE N ERAL &) ELE CTRIC © ‘Sun, oil or acid will not harm it 
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ch -THROUVCGY 
insures precision of form and color 


of KOPP GLASS 


At Kopp Glass, we try to see that nothing is left to chance. 
From drafting table to finished product, Kopp engineers and 
technicians check every step to insure the high quality, accuracy 
and uniformity of our products. 


The pictures on this page show some of the steps in the design 
and manufacture of one of our more technical products—a 
beam-control lens. After the Engineering Department has 
determined the profile, a templet is scribed on brass sheet and 
cut with extreme accuracy. This is used to check the mould by 
which the lens will be pressed, as shown in the second picture. 
A light-tight fit is required here. 


The third picture shows the preliminary inspection of a newly 
pressed lens. Subsequent checks of the performance of the 
lens include distribution of light, intensity, color. 


You may not need as highly engineered a product as the lens 
described above—yet the fact that comparable care is exercised 
in the manufacture of al] Kopp products means you can have 
complete confidence in every item. 


KOPP GLASS, INC. swissvate, PA. 
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UNITED STATES RUBBER GOWPANY 
SERVING THROUGH SCIENCE 


Tue engineering staff of 
United States Rubber Com- 
pany have been extremely 
successful in controlling 
vibration and transmitted 
noise over a wide range of 
industrial applications. 
Maybe you have a problem 
these engineers could solve 

. maybe the answer has 
already been found by them 
and can be quickly applied 
to your product, whether 
it’s big or small, in the 
blueprint or finished stage. 


“T’ll cancel your lease,” said the building owner 
to the operators of a storage battery company. 
Their high pressure pump was transmitting ex- 
treme vibration and noise throughout the build- 
ing. The trouble stopped when United States 
Rubber Company engineers insulated the rigid 
steel sub-base (holding both pump and motor— 
total weight 3,562 lb.) from the building struc- 
ture, by means of 6 engineered rubber mountings. 


Top efficiency in a high speed grinder was not 
forthcoming until United States Rubber Com- 
pany engineers insulated the 10,000 rpm motor 
from the grinder with 4 cylindrical type U. S. 
engineered rubber mountings. Note how they 
cushion or float the motor from the grinder itself. 
Available for engineers, an invaluable book, 
“Absorbing Vibration, Noise and Impact.” 
United States Rubber Company, 1230 Avenue 
of the Americas, New York 20, N. Y. 
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MINIMUM SECTION THICKNESS IS DESIRABLE 


In designing die castings, sections 
should be of minimum thickness con- 
sistent with ease of casting and with 
adequate strength and stiffness. It 


will not meet service requirements, 
the use of excess thickness (beyond 
allowing a reasonable factor of safety) 
merely constitutes needless waste. 


ALLOY SELECTION 


The performance of all die castings 
is based on both good design and 
proper alloy selection. The zinc alloys, 
covered by specifications of both the 
American Society for Testing Ma- 
terials and the Society of Automotive 
Engineers, can provide the mechanical 
properties given in the table below. 
Your die caster understands the neces- 
sity for careful control with respect 
to every element involved in alloy 
formulation to assure maximum me- 
chanical properties and dimensional 
stability. 


PRACTICAL CONSIDERATIONS IN 


NOISAG ONILSVSD Id 
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| is also desirable for sections to be as 
nearly uniform in thickness as pos- 

|. ec MECHANICAL PROPERTIES OF ZINC ALLOYS FOR DIE CASTING 
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$.A.E.-903 $.A.E.-925 


Where heavy sections are required PROPERTIES * 
at certain points of a casting, the 
transition from thick to thin should 
be gradual rather than abrupt. A good 
example of this is the zinc alloy die 
cast governor body shown in cross 
section above. While the walls of this 
casting range from 7s to more than 
¥ in. thick, a gradual blending of 
sections is effected by the use of 
liberal fillets or tapers. The extra 
thickness at bosses helps to avoid 
localized stresses when the casting is 
assembled to other units. 

Thin sections not only minimize 
weight but are stronger in proportion 
to thickness than heavier sections. 
Thin sections also cool rapidly in the 
dies, thereby increasing the rate of 
production and improving surface 
smoothness. While there is no point 
in specifying a section so thin that it 


Charpy Impact Strength 

Ft.Lb., 44"x%4" Bar, as cast 43 48 
Tensile Strength, Lbs.,/Sq. In. 41,000 47,600 
Elongation, % in 2 In., as cast 10 7 
Brinell Hardness 82 91 


*Properties are as determined on the Zamak alloys. These values, as cast, are well 
above the minimum A.S.T.M. and 8.A.E. requirements. 


+A trade mark (registered in the U. S. Patent Office) identifying the zinc alloys 
developed by The New Jersey Zinc Company and used in the die casting industry. 


For additional data on die casting 
design ask us—or your die casting 
source—for a copy of the booklet 
“Designing For Die Casting.” 


This zinc dlloy die cast spark 
plug shield bas walls which 
are only .015” to .020” thick. 


Send for 


your copy 


Show i ? 4 
CHICAGO 


Oct. 18-24 
VISIT OUR 


BOOTH No. 1706 


PST Ta a BT 3 LTA 


ALZING 


The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. FOR DIE CASTING ALLOYS 
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TATISTICS of production of raw ma- 

terials, components and finished prod- 
ucts are among the tools of every engineer 
and designer engaged in meeting the world’s 
needs for manufactured equipment. For 
years they have been available to industry, 
but on a spotty basis. The figures came 
from trade associations and a few specialized 
branches of the government like the Bureau 
of the Census, the Bureau of Foreign and 
Domestic Commerce and the Bureau of 
Mines. 


The war shut off the publication of many 
vital industry statistics, but as an aftermath 
of the machinery set up by some of the 
“alphabetical” agencies for collecting data 
on production during the war, immediately 
afterward a flood of statistics on all branches 
of industry was let loose. Now with the 
war-created agencies being disbanded, the 
flood has subsided to a trickle. In the 
meantime business and industry have cre- 
ated an appetite for figures that help in 
future planning and are now feeling the ef- 
fects of the letdown. Trade associations 
are trying to pick up the responsibility. 


Government has one big advantage over 
trade associations. Particularly in an emerg- 
ency, the government can compel manu- 
facturers to supply vital information on 
their operations. In the last war, the manu- 
facturers had to comply in order to obtain 
releases on raw materials. The government 
thus obtained a mass of facts and figures on 
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Statistics Supplied by Private Enterprise 


industrial production which were eventually 
turned over to various disseminating agencies 
such as the Bureau of the Census. There 
is no compulsion to reveal confidential pro- 
duction figures to an industry group, on the 
other hand. 


In this situation is a golden opportunity 
for industry to apply its own philosophy 
with respect to government operation versus 
private initiative. In whatever degree sta- 
tistics are needed for any legitimate purpose, 
industry should provide them, freely, through 
its own trade associations. To be statis- 
tically sound, figures should reflect not 
merely the operations of members but the 
entire industry group. They should not be 
regarded as private property, to be held con- 
fidential for members’ purposes, but should 
be released for publication as a public serv- 
ice. Each company reporting should be 
made to feel it is contributing to its own 
industry and to the national economy. 


With the experience of recent years still 
prominent in our memories, it ought to be 
easy to sell every individual concern the 
idea that he has an industry obligation to 
report through his trade association. The 
critical question is just this: Would you 
rather pay taxes to Washington for the pur- 
pose and be compelled to fill out govern- 
ment forms, or voluntarily pay dues to your 
own trade association to cover the costs and 
have something to say about who shall do 
the job and how it is to be done? 





Ten New 
MAGNETIC MATERIALS 


In Review 


ALEX. E. JAVITZ 


Associate Editor 
ELECTRICAL MANUFACTURING 


OME twenty modern magnetic materials are avail- 

able to today’s designer of electrical products. 

The term “modern” is used advisedly as the 
development of these materials has been concentrated 
during the past two decades. It was only in 1932 for 
instance that research workers’ in this country, 
Germany, and Japan first announced that high values 
of coercive force can be obtained from dispersion- 
hardening alloys containing no intentionally added 
carbon. The subsequent 15 years represent vast ad- 
vances in this field highlighted by the practical develop- 
ment of the alnico series of permanent magnet materials 
with unique properties that served to open new horizons 
for magnet design and magnet application. 

But although the alnicos have maintained a domi- 
nant position, other, less well-known magnetic ma- 
terials, also exhibiting unusual characteristics, have 
been developed to serve special purposes where the 
alnicos exhibit certain limitations such as lack of 
malleability. Several of these materials have first been 
announced during the past two or three years and there- 
fore represent the most recent developments in the 
field. It will be the purpose of this discussion to sum- 
marize the available data on such materials (both 
“soft” as well as “hard” or permanent) and to indicate 
the increasing flexibility of design. possibilities they 
offer. (Data on alnico composition, properties, treat- 
ment and design techniques are frequently and ade- 
quately presented in technical literature? and are there- 
fore not included in this review.) 

Common function of these newer materials (see 
Table I for classification) is that each serves to broaden 
the present scope of magnet applications. The contem- 
porary art and technology of magnetic material develop- 
ment are directed not only toward the improvement of 
the established products but equally, if not more, to- 
ward evolving materials that specifically fill existing 
gaps in desirable characteristics and design adaptability. 
An apt analogy has been made to filling gaps in the 
periodic table of elements. It would follow that the 
design engineer studying the properties and possible 
applications of these materials should be cautioned that 
simple substitution for one of the older. types of 
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materials might very likely prove uneconomical and 
inefficient. It should be obvious that complete and 
careful re-design is essential. 

The newer materials include permanent magnet types 
characterized by a high order of ductility and adapt- 
ability to a variety of fabricating methods. A new 
sintered nonmetallic oxide material is very light in 
weight and has extremely high electrical resistivity. 
Another nonmetallic material is of the same general 
character but requires no sintering. A _ silver-man- 
ganese-aluminum alloy finds use in certain special 
applications owing to unusually high resistance to 
demagnetization. Newest of the permanent magnetic 
alloys is of the sintered type and, although nonductile 
in the finished heat-treated state, can be machined prior 
to heat treatment. 

Still another of the newer materials—a high nickel- 
molybdenum-iron-manganese alloy —is marked by a 
very high order of initial permeability. Another soft, 
or nonpermanent iron-cobalt alloy is unusually light 
in weight and can be manufactured in very thin strips, 
thus opening a field for design applications in motors 
and other equipment where space limitations and 
weight are paramount considerations. An overseas de- 
velopment from Holland is a nonmetallic material ex- 
hibiting special characteristics for high-frequency appli- 
cations. A detailed discussion of these materials now 
follows; plus a discussion of certain other magnetic 


It may be extremely high resistivity, 
or high permeability, or exceptional 
resistance to demagnetization, but in 
some way a unique property distin- 
guishes each of these newer mag: 
netic materials that now supplement 
the alnico group. Soft as well as 


hard materials are discussed 


JZ 
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Fig. 1—The new permanent magnet materials are 
particularly adaptable to a wide range of fabricating 
methods for the production of small magnet parts: 
(1) Typical parts from Cunico, the ductile, malleable 


materials of recent developments such as the carbonyl 
iron powders: 

Cunife.2 A ductile copper-nickel-iron alloy (Cunife 
I) that may be swaged, drawn, rolled, or punched, 
and machined in annealed or heat-treated _ state. 
Cunife II contains the same elements plus cobalt and 
exhibits the same adaptability to fabricating. Magnets 
can be produced from both materials in square or 
rectangular wire form with a maximum cross-sectional 
dimension of % in. or from round wire form varying 
from 0.015 in. to 0.250 in. in diam. Maximum mag- 
netic properties are achieved by reducing the material 
to a very small cross section. Best magnetic properties 
are obtained in round sections of less than 0.155. in. 
diam. Strips may also be rolled in narrow widths. for 
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Indiana Steel Products Company (1, 3) General Electric Company (2) 


copper-nickel-cobalt alloy. (2) Vectolite, nonmetallic 
oxide material, made in various shapes by powder 
metallurgy. (3) Magnets made from. Indalloy, sin- 
tered metallic alloy. See Fig. 2 for other examples. 


punching, but a maximum thickness of about Yq in. 


would have to be maintained. 

Cunife I and II weigh 0.311 lb per cu in. Cunife | 
has a tensile strength of about 120,000 psi. for a 0.050 
in. diam wire. Electrical conductivity is 9.2 per cent 
that of copper and resistivity is 22 microhms/cyf/sq cm. 
Magnets made from wire stock will have normal toler- 
ances. of +0.001 in. in diam and +0.010 in. in cut 
lengths up to 1 ft. Closer tolerances can be specified. 

Cunife has directional properties and therefore should 
be magnetized in the direction in which it was drawn 
or. swaged, in order to attain maximum magnetic prop- 
erties. Since Cunife is better magnetically in smaller 
sizes, only magnets of less -than 0.250-in. diam are 
made from this material. Required magnetizing force 
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A, The Permanent Magnet Types (Alnicos excluded) 


B. High Permeability Types 


TABLE I—A QUICK-REFERENCE GUIDE TO SOME NEW MAGNETIC MATERIALS* 


Name and 
composition 


CUNIFE 
Copper, nickel, 
iron alloy 
(Cunife II also 
contains cobalt) 


CUNICO 
Copper, nickel, 
cobalt alloy 


SILMANAL 
Silver, manga- 
nese, aluminum 
alloy 


SUPERM- 

ALLOY 
High-nickel 
(79%) alloy, 
containing mo- 
lybdenum, iron 
and manganese 
as other constit- 
uents. 


HIPERCO 
Iron-cobalt al- 
loy with chromi- 
um or vanadium 
elements 








Outstanding 
characteristics 


Ductile and malleable. | 


Easily worked in annealed 
and heat-treated state. 
Relatively high residual 
induction compensates for 
loss of flexibility in appli- 
cations due to directional 
properties. 


Ductile and malleable. 
Easily worked (though not 
machinable after heat- 
treatment). Not magnet- 
ically directional; there- 
fore more flexible in ap- 
plications than Cunife. 


Ductile and malleable. | 


Highest intrinsic coercive 
force of any available per- 
manent magnet material. 
Can be magnetized along 
any direction. 


Initial permeability re- 
rted as several times 
igher than that of com- 

parable materials such as 

permalloy and mumetal. 


High magnetic saturation 
is combined with very low 
weight and relative free- 
dom from brittleness. 
Readily cold-rolled to 
strips about 0.001 in. 
thick. 


| 





Typical 
applications 


Adaptable to 
wide variety of 
magnet designs. 
Especially suit- 
ed for magnets 
under 0.250 in. 
diam. 


Wide variety of 
magnet design 


Special applica- 
tions, especially 
where severe de- 
magnetization is 


encountered. 


High cost limits 
scope. 


For use at low 
inductances as 
transformer 
cores, etc., in 
communications 
equipment. 


| (Made in non- 
| insulated 
| and as insulated 


sheet 


tape. ) 


In design of 
lightweight mo- 
tors and gener- 
ators, etc.,where 
weight or vol- 
ume of equip- 
ment are criti- 
cal design fac- 
tors. 


Name and 
composition 


VECTOLITE 
Pressed and sin- 
tered ferric, fer- | 
rous, and cobalt | 
oxides 


INDALLOY 
Sintered metal- 
lic alloy (about 
66% iron, but 
balance of com- 
position not dis- 
closed as yet) 





HARDYNE 
Pressed com- 
— oxides, 

und with ther- 
moplastic(vinyl- 
type) resin 


FERROXCUBE 
Compounded 
ferrites of cubic 
structure, in 
various formula- 
tions 


CARBONYL 
IRON POWDER 
Chemically pure 
iron penta car- 
bony! with iron 
powders of 
spherical shape. 
Made in various | 
formulations 





Outstanding 
characteristics 


Very high resistivity and | 


high coercive force. Very 
light weight (0.113 lb/cu 


| in.). Mechanically weak; 


requires care in grinding. 


“conomically suited for 
quantity production of 
small magnets to close tol- 
erances with little or no 
finishing. Although non- 
ductile in finished heat- 
treated state it can be ma- 
chined prior to final heat 
treatment. 


General character of Vec- | 


tolite (see above) but re- 
quires no sintering. Insu- 
lating property of resin 
binder confers extremely 
high resistivity. Weight 
slightly more than Vecto- 
lite, but material is claimed 
to be mechanically strong- 
er. 


High permeability and re- 
sistivity combined with 
adaptability to various 
processing methods. Pro- 
vides space-saving advan- 


| tages in design. 


Extremely low hysteresis 
loss. Spherical particle 


| structure facilitates insula- 


tion and compacting. 








Typical 
applications 


{specially effec- 

tive in h-f mag- 
net fields. Rotor 
magnets for d-c 
selsyns, tachom- 
eter indicators, 
etc., are typical 
uses. 


Small-size mag- 
nets in instru- 
ments and like 
applications 


Speedometer ro- 
tors, small d-c 
motor poles, etc., 
where the light 
weight and other 
properties are 
desirable. 


H-f applications 
in radio and tele- 
phony equip- 
ment. Magnetic 
cores, band-pass 
filters, induction 
tuners, etc. 


Communications 
equipment com- 
ponents, induc- 
tion tuning 
cores, trans- 
former cores, 
etc. 


* Compiled by editorial staff of ELECTRICAL MANUFACTURING from technical data issued by manufacturers of these materials. 


See text of article and other tables for specific data on magnetic properties. 


is 2000 oersteds, or 4040 ampere-turns per inch of 


form and not as bulk stock. 


length. Although the directional properties of Cunife 
may serve to reduce the flexibility of application, this 
is compensated by the material’s higher residual induc- 
tion that makes it exceptionally valuable in magnets 
of small diameter in various shapes. 

Cunico. A copper-nickel-cobalt alloy that can be cast, 
swaged, drawn, rolled, machined or punched. It cannot 
be readily machined after final heat treatment. As a 
result, Cunico magnets are supplied normally in final 


Cunico is not magnetically directional; therefore its 
use permits more flexibility in design than Cunife. 
Full magnetization requires about 3200 oersteds, or 
6470 ampere-turns per inch of length. Cunico magnets 
can be made from rods, strip, and wire. Magnets from 
“4 to 1 in. diam are usually cut and machined from 
rods. (Sizes larger than 1l-in. diam can be cast, but 
will have somewhat lower magnetic properties. ) 
Strips can be formed to desired shapes 0.005 in. or 
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General Electric Company 


Fig. 2—Adaptability of Cunife (copper-nickel-iron 
alloy) to many forms of magnet design is shown in 
top illustration. Bottom, Silmanal magnet parts (sil- 
ver-manganese-aluminum alloy) fabricated from ingots. 


0.010 in. to %¢ in. thick and up to 2 in. in width in 
many both simple and complex shapes. 

Cunico can also be made in AWG round wire sizes 
from #2 to #24 with a tolerance of + 0.001 in. 
Square or rectangular sections are also available. Wire 
is recommended principally for magnets 0.250 in. diam 
or larger. For smaller diameter, Cunife has higher 
residual induction. 

Weight of Cunico is 0.300 lb per cu in. The coeffi- 
cient of thermal expansion varies from 13.5 to 14.0 





Table II—Typical Magnetic Properties of Hiperco Compared to Those of Some Standard Materials 





between —60 C and +100 C. Electrical conductivity is 
7.1 per cent that of copper. Resistivity is 24.5 
microhms/cm/sq cm. 

Vectolite. A very lightweight nonmetallic material 
made of pressed and sintered ferric and ferrous oxides 
and cobalt oxide. Its most outstanding electrical prop- 
erty is extremely high resistivity. The specific gravity 
of Vectolite is less than half that of the other solid 
magnetic materials (weight: 0.113 lb per cu in.) except 
Hardyne. The resistivity is of the order of 225 x 10° 
microhms/cm/sq cm. The material is practically a 
nonconductor. Another outstanding characteristic is 
a high coercive force—in this respect it exceeds 
Cunico, Cunife or any of the alnicos. 

The material, however, is weak mechanically; it is 
even more brittle than alnico and Indalloy (described 
later). Extreme care is required for grinding. It is 
advisable therefore that it should be sintered to final 
size whenever possible, and that sintering tolerances 
should be employed. Such tolerances are +0.015 in. on 
all dimensions. 

The high resistivity, coercive force, as well as low 
eddy-current losses combine to make Vectolite a highly 
adaptable material for effective use in high-frequency 
magnetic fields. Such applications as rotor magnets 
for d-c selsyns, techometer indicators and other types 
of moving magnets are typical. 

Vectolite has directional properties and must be 
magnetized along the same axis as it was heat-treated 
for optimum results. Full magnetization requires 3000 
oersteds or 6060 ampere-turns per inch of length. 

Silmanal. The highest intrinsic coercive force* 
(Ha = 6000) of any available permanent magnetic 
material is the distinguishing characteristic of this 
silver-manganese-aluminum material. It finds success- 
ful use in certain special applications, such as in voltage 
regulators and similar apparatus where extremely 
severe demagnetizing effects are encountered. Still 
another field of application is as a moving element in 
instruments designed to measure the strength of other 
permanent magnets. Here its ability to withstand 
strong magnetic fields is the determining factor in its 
selection. 

Residual induction value of Silmanal is only 550 
gauss and therefore a relatively large cross-section is 
required to obtain a given flux. For demagnetizing 
force less than the H, value of 6000 oersteds but 
greater than 540 oersteds, the direction of flux will be 






For magnetic induction (Bmee) of 




















Permeability 10,000 gausses 
—_ ] — —_— | : 
Materials Heat treatment Initial | Max. | Coercive force | Residual induction 
| |  (H-) oersteds | (B-) gausses 

a -| -~ - a = EE = _ = — a | | — 

Hiperco 50 hr. 900 C dry He 650 10,000 0.6 6200 
sheath ddieteiniciresnctin cal cdithn bncceniacipesiesabenpamabaailicaeciastns sit ; soins 

Armco iron 25 hr. 1200 C dry He 375 7,000 0.5 8500 

1% Silicon-iron 10 hr. 850 C dry He 400 | 5,500 0.5 7800 

5% Silicon-iron 10 hr. 850 C dry He 400 | 10,000 | 0.35 | 5200 





Source: Westinghouse Electric Corp. 
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Magnet 
Material 


Cunife I 


Cunife IT 


Vectolite 


Silmanal 


Indalloy** 


Hardynet 





Table I1I—Properties of Selected New Permanent Magnet Materials* 


Typical 
chemical 
compo- 
sition, 
percent 


50 Cu, 
21 Ni, 
29 Co 


60 Cu, 
20 Ni, 
20 Fe 


50 Cu, 
20 Ni, 

2.5 Co, 
27.5 Fe 


30 Fe203 
44 Fe304, 
26 Cool )3 





86.75 Ag, 
8.8 Mn, 
4.45 Al 


About 

66 Fe, bal- 
ance un- 
disclosed 
constitu- 
ents 


Thermo- 
lastic 
und 
complex 
oxides 


| 


Form 


Strip, rod 
wire, cast 


Wire 


Sintered 


Rod, 
strip, 
sheet 


Sintered 


Granules 
ready for 
pressing 





| 


Magnetiz- 


ing force 


Hmax. 
oersteds 


3,200 


—_— 


2,400 


2,000 


20,000 








Magnetic 

induction 
Bmax. 
gausses 


8,000 


8,400 


4,800 


20,830 
B; =830 


Minimum | Minimum 
residual coercive 
induction force 
B, He 
gausses oersteds 


3,400 660 


Se aaEEERREEEEiieenal 





| 


5,400 550 


7,300 260 


1,600 1,000 


6,000 
* 
Hg 





Minimum 


external 
energy 


(BaHa) max. 


800,000 


1,500,000 


780,000 


600,000 


Weight 
Ib. per 
cu. in. 


0.300 


0.311 


0.311 





Commercial 


Mechanical | methods of 


properties 


Ductile, 
malleable. 
Cannot be 
readily 
machined 
after final 
heat treat- 
ment 


Ductile, 
malleable. 
Readily 
machinable 
in an- 
nealed or 
heat 
treated 
state 


Low 
strength, 
brittle 


Workable 


Machinable 
before final 
heat-treat- 
ment 


Good 
strength 


fabrication 


Machine, 
punch, 
cast, 

cold roll 


Sinter, 
grind 


Cold roll, 
machine, 
punch 


Sinter, 
grind. 
Little or no 
finishing 
required, 


Formed 
under 

30 t.s.i. 
Requires 
no sinter- 
ing. Form- 
ing tem- 
perature 
ambient 
to 120 C. 


* Sources: Except where otherwise noted, General Electric Company, Indiana Steel Products Company, and Thomas & Skinner Steel Products Company. 
** Source: Indiana Steel Products Company. 
+ Source: Charles Hardy, Inc. 
# Bj and Hoj values are on the basis of intrinsic induction. 


Note: The values given above give only an approzimte indication of comparative properties. In view of the fact that the various materials are produced 
by different companies, some variations in test conditions may have existed. 


reversed, but upon removal of the demagnetizing force 
the flux will revert to its original direction. 


Normal 


Silmanal is ductile and malleable. 
as easily as soft steel. A wide variety of magnet shapes 


It can be machined 


coercive force is 540 oersteds. Electrical resistivity is 
26 microhms/cm/sq cm. . It the heaviest of the 
fagnet materials. Weight is 0.325 Ib per cu in. 

It is not necessary to magnetize Silmanal along any 
preferred direction. Actually, it can be magnetized 
along its shortest axis with satisfactory results. An 
instance of such application is a Silmanal compass 
needle which has been magnetized across its width, 
rather than along the length as is conventional. The 
needle points east and west instead of north and south. 
A magnetizing force of 20,000 oersteds or 40,400 
ampere-turns per inch of length is required for Sil- 
manal. This, however, imposes limitations on the 
lengths possible to magnetize, with the upper limit 
being lengths of 1% in. 


is 
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from wire, swaged rods, or rolled sheets can be made. 
Square or rectangular rods vary from %¢ to %@ in. 
in any cross-sectional dimensions. Round stock runs 
from 46 to %¢ in. in diam. Sheet stock for punching 
ranges from 4» to % in. thick. Heavier stock can 
be machined. Although a material of decidedly inter- 
esting magnetic properties, any broad use of Silmanal 
is restrained by its high cost. 

It may be observed that the four magnetic materials 
described in the preceding paragraphs roughly form 
a series marked by certain like characteristics. For 
one thing, with the exception of Vectolite, they are 
marked by ductility, malleability and general adapt- 
ability to a wide range of fabricating methods. Secondly. 


(Continued on page 194) 
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The Electric Heater 


Comes Out of the Hot-Water Tank 


The design of the new Hotpoint conduction-type of water heater 


is made possible by the direct surface contact of sheathed 


tubular elements strapped tightly against the metal tank. 


design from the immersion type heater, 

Hotpoint’s new conduction type electric 
water heaters introduce “heating under pres- 
sure” to the industry. Taking advantage of 
the reconversion period, the company com- 
pletely redesigned its water heater to meet 
particular specifications indicated by experi- 
ence with problems of the water-heating field. 

With the new method of heating, the Calrod 
unit, instead of being immersed in the water, 
is located circumferentially around the outside of the 
tank and maintained in firm contact with the tank wall 
by a stainless steel band under spring pressure. In 
this manner, the tank wall acts as a large conductor 
for transferring heat from the unit to the water. 

The conduction-type heater differs from other water 
heaters using externally applied heating units in that 
the design does not depend on the low heat conduc- 
tivity of air as a heat-transfer medium between the 
resistance wire and the tank wall. A simile can be 
drawn by comparing the higher rate at which heat is 


p RESENTING a radical departure in 

















Outlet box 


Hot wa fer f 

outlet Glass woo/ 
blanket 
wisulation 
Galvanized tank 
J00-/b test 

Stee/ pressure 

Ay NG -~--. 

“ee Baked enarne/ 

Thermostat -- finish 
Cold warer 

Calrod baffle 


heating unit. 
Pressed stee/ 
tank support 


‘Cold water inlet jf” 


Fig. 1—Schematic view of the new water heater as it 
is made in 15- to 82-gal. sizes. 
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Porcelain : 
enameled pan, 
5-gal capacity 


Hot water _ 
outlet 4” 


transferred to a cooking utensil on a Calrod 
electric-range surface unit than with the same 
utensil over an open-coil surface unit. 

The efficiency of heat transfer is aptly 
demonstrated by encircling a small metal 
container of water with a Calrod heating coil. 
If the Calrod unit merely makes light contact 
with the container, the unit operates at red 
heat and the water heats slowly. If the heat- 
ing unit is clamped firmly, the unit operates 
at black heat and the water is raised to boiling 
temperature rapidly, proving that more heat is going 
into the container. The metal wall of the water tank 
is an excellent conductor of heat, and this indicates 
what happens when the Calrod unit is attached to the 
tank under spring tension. 

The Calrod conduction-type heating coils are of the 
same general design and quality as all Calrod coils; 
namely, a resistance-wire helix encased in a metal 
sheath, and insulated from the sheath by compressed 
magnesium oxide powder. Part of the sheath is flat- 
tened and the cross-sectional area is similar in shape 


a 
















Glass woo/ 
blanket insulation 


Stee/ housing -Galvanized tank 
— eS 300-/b fest pressure 
Thermostat ~~... Baked ename/ 
; finish 
Calrod heatin - 
urit \ 
Cold wafer 
battle 
Cold water _—o 


inlet Yq"x 1" ~~~. . Sturdy stee/ 


tank support 
Cord and plug 


round 
connection 


Fig. 2—Schematic view of the water heater in the 15- 
gal rural size with pan at the top for manual filling. 








to that of the range surface unit. The purpose of flat- 
tening is to obtain increased contact area between unit 
sheath and tank wall, thereby increasing the efficiency 
of heat transfer with a substantial reduction in coil 
operating temperature. 

Two types of sheath material are used. Coils of the 
lowest wattage densities (watts per sq in. of sheath 
surface) have sheaths of brass. These include the 
600/625 and 750-watt coils for 16-in. diameter tanks, 
and the 625 and 1000-watt coils for 20-in. diameter 
tanks. Other coils which include the 1000-watt coils 
for the 16-in. tanks and 1500-watt coil for the 20-in. 
tanks, have sheaths of cupro-nickel alloy. 

Sheath material is seamless tubing selected for 
flexibility, thereby permitting the coils to be stocked 
and shipped in straight lengths without impairing their 
ability to conform to the circumferences of the tanks. 

Heating units for all sizes of water heaters are now 
provided by the six standardized coils listed above as 
compared to 18 unit assemblies formerly required for 
the immersion type. Use of only two diameters of 
tanks permits two coil lengths instead of four, and 
one instead of two diameters of sheath tubing. The 
complete heating unit consists of from one to three 
coils in proper combination in the unit support 
assembly to produce the desired wattage. 

The junction between the resistance wire helix and 
terminal is now welded. This is similar in construction 
to the new Calrod range surface units. Ends of the 
water heater coils are sealed with silicone for protec- 
tion against moisture and unusual voltage conditions. 
Silicone, developed during the war, possesses excep- 
tional insulating qualities from heat and electricity as 
well as from moisture. 

The heating coil is held tightly against the tank by 
the stainless steel band which is formed to provide 


F ga 


"ec amRe PE PERE REE RE 


Fig. 4—Thermostat and terminal assembly of two- 

band conduction-type heater mounted on tank. Tension 

gages and indicators may be seen lined up at the left 
terminal, indicating a tension of 200 lb. 
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Fig. 3—Three-band conduction-type water-heater unit 
assembly, less thermostat. 


a channel for the coil. There is a thin coating of 
colloidal graphite over the heating coil and on the 
tank wall directly under the coil which serves to 
prevent friction as the coil moves with heating and 
cooling. The efficiency of heating is not impaired in 
any way by the graphite which also makes it possible 
to change coils more easily. 

The unit support bracket is designed so that it may 
be used on both the 16- and 20-in. diameter tanks. 
The tension-adjusting bolt extends through the 
V-shaped bracket member into the spring housing. 
Then, in order, the L-shaped tension gage, compression 
spring, and L-shaped tension indicator are slipped over 
the bolt and secured by a square nut which is prevented 
from turning by the walls of the spring housing. 
Turning the slotted heat bolt by screw driver or socket 
wrench compresses the spring and draws the band 
tight. When the outer ends of the indicator and gage 


Fig. 5—Manner of removing a coil from the unit as- 

sembly. The new coil is inserted and pushed into place, 

the stainless-steel straps shown in Fig. 3 guiding it 
around the tank. 
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Fig. 6—Bottom of tank showing cold-water inlet and 
drain valve. 


coincide, the spring is under the correct compression 
of 200 Ib. (See Fig. 4 for a close-up view of the unit 


and thermostat assembly mounted on a tank.) This 
gaging method assures uniform and proper band 


tension both in factory assembly and in the field. 

The band retainer is a curved piece of stainless steel 
spring which maintains the correct position and spacing 
of the bands. (See Figs. 3, 4 and 5.) When a coil 
or coils are to be changed in the field, only one band 
should be loosened at a time. The band which is tight 
then holds the loosened band in the proper position 
through the retainer spring. The retainer spring in 
no way interferes with the removal or installation 
of a coil. 

It is necessary to have at least a two-band unit 
assembly even when one heating coil is used in the 
unit, since one band must always be tight to hold the 
unit assembly in position. Thus, the unit assemblies 
shown in Figs. 3 and 4 provide for all wattage com- 
binations used in the water heaters. 

A glazed porcelain terminal block insulates the unit 
terminals and connections from the tank. Electrical 
connections are made to the unit terminals by clips 
tightened with brass screws. 

Coils may be replaced or changed with a minimum 
of effort. After disconnecting the leads and terminal 
connectors, the retaining band is loosened and both 
tension adjusting bolts backed off equally. By pushing 
on one end of the coil, the opposite end wil] emerge 
so that it may be grasped with pliers and removed 
from the heater. (Fig. 5.) The new coil is then 
inserted, pushed into place, and the electrical connec- 
tions made. 

The thermostat is no longer screwed to a mounting 
plate, but is clamped tightly against the tank wall 
itself, and is 30 per cent faster in response to water 
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temperature changes. The thermostat still has the 
same type of mechanism which has proven so satis- 
factory for water-heater control, but with the die-cast 
aluminum case redesigned for better response through 
improved heat conduction. Holding clamps are used 
to press the thermostat against the tank. Both the 
single throw (Model CT9) and double throw (Model 
CT10) thermostats are assembled into identical cases, 
further standardizing constructional features. 

The new water-heater tanks do not require unit 
openings ; two threaded connections as well as two unit 
openings have been eliminated. Cold water enters at 
the bottom of the tank through a T-connection which 
also incorporates the drain valve. (Fig. 6.) 

The hot water is taken out of the top of the tank 
through a T-connection which can be used (by remov- 
ing the l-in. pipe plug) for mounting a temperature- 
pressure relief valve and the new magnesium rod 
accessory for protection of galvanized tanks in mildly 
corrosive water areas. (Fig. 7.) 

One of the most important features of the new 
galvanized tanks is the 34-in. inlet and outlet spuds of 
welded construction. This is a distinct improvement 
over the old type of extruded spud which, because of 
its thin wall section, was the weakest part of the tank 
as well as the part most susceptible to corrosion. 
Complaints of leaky threaded connections at these 
points will be practically eliminated. 

The fast flow of hot water through the heat trap 
often promotes corrosion at the threaded connections 
and in the piping of the trap. Protection additional 
to the new welded spud will be furnished by the. new 
copper-brass, built-in, insulated, 5'4-in. heat trap. The 
use of copper and brass has also permitted elimination 
of two threaded connections by making sweat-type 
joints between the copper piping and brass fittings. 
The hot-water outlet fitting is securely fastened to the 
outer shell to prevent possible strains on, and move- 
ment of, the trap. 

Fiberglas insulation in blanket form, averaging 
3-in. thickness, is now used instead of nodulated 
mineral wool. Heat losses from the tank have been 
reduced by as much as 15 per cent in certain sizes. 
More uniform quality of insulation is possible in the 
factory assembly since the blanket form of insulation 
does not settle, and is of uniform density throughout. 





Fig. 7—Top of tank with welded outlet spud, heat trap 


and connection for temperature-relief valve. 
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Variable-Voltage Drive With 


Electronic Components 


Reliance Electric’s VSC system for varying motor speeds by electronic 
control of generator excitation and of motor field uses rectifiers, pen- 
tode charging-current regulators, amplifiers and special tube applications. 


J. W. PICKING 
Design Engineer 
The Reliance Electric & Engineering Company 









































(named the VSC) has been developed to combine 
the flexibility of electronic control with the eco- 
nomic advantages of the rotating motor-generator set 
as an a-c to d-c power converter in the larger horse- 
power sizes. The experience we had had in building 
variable-voltage a-c to d-c systems, using both rotating 
and electronic converters, indicated that for 5 hp and 
larger sizes the full electronic power rectifier became 
excessively high in first cost and in tube-replacement 
cost. The electronic systems do, however, provide 
great flexibility of functional control and make it pos- 
sible to obtain complex control functions with relatively 
simple and low-power electronic circuits. 

The VSC, when used with a conventional, variable- 
voltage motor-generator set, provides the functions of 
excitation, pre-set speed with controlled, definite-time 
acceleration and deceleration, and combined voltage 
and field control with full motor-field control when op- 
erating in the voltage-control range. Either dynamic or 
regenerative braking can be incorporated. In addition 
to these basic functions, the types of control circuits used 
in this unit provide an improvement in the over-all speed 
regulation of the drive, plus a reduction in hysteretic 
effects present when speed-setting from a rheostat. To 
prevent the loss of motor-field current in the event of a 
rectifier-tube failure, a field-loss relay is always incor- 
porated in the motor-field circuit; therefore, motor 
field-loss protection is provided. 

Functionally, the new system can best be compared to 
a two-circuit, motor-operated rheostat, with a servo- 
mechanism pre-set-speed device, controlling the output 
voltage of a constant-potential rotating exciter. This 
type of rheostatic control can provide the functions of 
definite-time acceleration and deceleration, pre-set speed, 
‘dynamic or regenerative braking and full field motor 
control, but does not provide any improvement in speed 
regulation or hysteretic effects. In addition, the motor- 
driven rheostat is limited in the range of acceleration 
and deceleration rates by mechanical design. The motor- 


A N ELECTRONIC excitation control system 









Fig. 1—Electronic control panels, with motor-gener- driven rheostat resistance must be tailored for each 
ator, for providing VSC (variable speed control) to a motor and generator combination to provide the definite 
30-hp, four-motor, tandem wire-mill drive. Front view speed range required. 

above, rear view below. By simple internal adjustments the system can be 
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Fig. 2—Basic thyratron rectifier circuit, single-phase, 
half-wave, as used in each section of the VSC. 


adapted to cover voltage control only, or voltage and 
held control up to a 4:1 motor-field range, without 
change of component parts. Therefore, it is only nec- 
essary to provide a unit with sufficient current capacity 
for the fields involved’ to adapt it for any speed range. 

The functions provided could also be simulated ap- 
proximately by using a conventional, manual two-circuit 
field rheostat and a system of generator- and motor- 
field accelerating and decelerating relays. Past ex- 
perience, however, has shown this type of control to be 
rather limited, expensive, and not too satisfactory. 

The circuits can be resolved into four groups, each 
group providing a definite function in the combined 
operation of the unit. These groups are: 

1. Thyratron-controlled excitation rectifiers for the 

generator- and motor-field circuits. 

2. Control circuit regulated power supply to provide 

the various tube and signal voltages. 

3. The linear definite-time acceleration and decelera- 

tion control circuits. 

4. The two-circuit generator- and motor-field transfer 

and voltage-reference system. 

There are two duplicate and independent single-phase, 
gas-filled thyratron rectifiers for supplying the d-c ex- 
citation to the generator- and motor-fields, respectively. 
Being of the thyratron or grid-controlled type, the out- 
put voltage of these rectifiers can be varied from 0 to 
230 volts. Conventional two-tube, single-phase, full 
wave rectifiers can be used, but for several reasons it 
has been found advantageous to use a modified type of 
rectifier known as a single-phase, half-wave rectifier 
with a back rectifier. This type of rectifier requires 


only one grid-control circuit and with two rectifiers 
operating from the same line the control tubes can be 
phased in opposite half-cycles, thereby preventing the 
transients occurring in one rectifier from disturbing the 
control of the other rectifier. 

Fig. 2 shows, schematically, the single-phase, half- 
wave rectifier as used in each section of the control. 
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Referring to it, the exciter rectifier consists of an anode 
transformer having a two-coil, 220/440-volt primary 
winding. The secondary of this transformer provides 
575 volts, a-c, for the rectifier circuit and has 115-volt 
taps for the a-c auxiliary circuit, which includes a time 
delay relay for tube warmup and for exciting the fila- 
ment and grid-circuit transformer. Since this is a half 

wave rectifier, a single anode fuse provides tube and 
short-circuit protection. 

Tube A is the grid-controlled, half-wave rectifier and 
is controlled by the d-c bias, a-c rider method. The 
constant phase, displaced a-c rider grid voltage is ob- 
tained from the phase-shifting network, including the 
grid transformer, the 2500-ohm resistor and the 0.08- 
mfd condenser. The vector diagram of this circuit is 
illustrated in Fig. 3. 

In the actual circuit, the grid transformer is con- 
nected to the anode transformer so that the transformer 
secondary voltage Erg is 180 deg out of phase with 
the anode transformer voltage Ez4, which is the tube 
anode voltage. The values of condenser and resistor 
are selected so that the voltage drop across the con- 
denser is large compared to the drop across the resistor. 
The voltage drop across a condenser lags the supply 
voltage and the drop across the resistor leads. 

The values selected provide a grid voltage Eg, the 
drop across the resistor, which is 7.5 volts, and this 
voltage leads the transformer secondary voltage Ers 
by approximately 80 deg. Since the transformer sec- 
ondary voltage is 180 deg out of phase with the anode 
transformer voltage Er4, the a-c grid voltage applied 
to the tube grid lags the anode voltage by approximately 
100 deg. This circuit has, therefore, provided the lag- 
ging a-c grid rider voltage for the a-c rider, d-c bias 
system of thyratron tube control. 

The 47,000-ohm resistor and 0.002-mfd condenser 
provide the necessary grid current-limiting and high- 
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Fig. 3—Anode-grid voltage vector diagram, showing 
phase relationship between a-c grid voltage Eg and 
anode voltage Era. 
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Fig. 4—Circuit of the power supply for signal voltage 
as used in the VSC. A constant d-c potential of 300 
volts is maintained by this arrangement. 
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frequency filter means required with all thyratron con- 
trol circuits. 

‘The tube B, as connected, operates as a diode back 
rectifier. The grid of this tube, Fig. 2, is excited by a 
voltage from a resistance voltage divider circuit so that 
the grid of the tube is positive whenever the anode is 
positive. The tube, therefore, acts as a diode, passing 
current at any time the anode is positive. A two- 
element tube could have been used for this purpose, but 
for interchangeability of tubes, tube B is made a dupli- 
cate of tube A. 

A resistor and condenser are connected from cathode 
to anode of the back rectifier to reduce the rate of ap- 
plication of negative voltage to the anode of this tube 
when used with inductive loads as encountered with 
motor and generator fields. This improves tube life. 

To complete the basic circuits of Fig. 2, a feedback 
and reference control bias has been illustrated. This 
represents the sum and difference of several d-c signal 
and reference voltages, the resultant of which consti- 
tutes the d-c grid bias to control tube A. 

In operation, tube A permits current to flow to the 
load during that part of the positive half a-c cycle de- 
termined by the d-c grid bias or control voltage. When 
the a-c voltage goes negative, tube A ceases to pass 
current. The inductive load in this case is a motor or 
generator field. When tube A ceases to deliver current 
to the field, current begins to decay and a counter volt- 
age is induced in the windings in a manner to make the 
anode of tube B positive, causing it to become conduct- 
ive and forming a low-resistance path for field discharge. 
Due to this low-resistance discharge path, the current 
in the field decays slowly. Actually, the field current is 
still flowing when the a-c supply to tube A goes positive 
for the next cycle and current is again supplied to the 
field. In this manner, a continuous direct current is 
supplied to either the motor or generator field, provid- 
ing d-c excitation by rectifier action from the a-c source. 

Tube filaments, their transformer and wiring, have 
been eliminated in all schematic diagrams for purposes 
of simplification. These connections are shown on the 
final wiring diagrams. 


POWER FOR CONTROL CIRCUIT 


The control-circuit regulated power supply is a con- 
ventional full-wave filtered and regulated rectifier as 
used to supply the signal and tube voltages in virtually 
The specific 


all high vacuum-tube control circuits. 
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Fig. 5—Elementary circuit of rectifier bridge designed 
to permit flow of current through pentode whether 
condenser is charging or discharging. 


circuit used in the VSC is illustrated in Fig. 4. Re- 
ferring to it, the power supply consists of an auxiliary 
transformer with 115-volt primary winding, excited 
from the 115-volt auxiliary supply taps on the main 
anode transformer. The voltage is stepped up to 650 
volts in the plate supply winding and is full-wave recti- 
fied by the 6X5 tube. This rectified voltage is filtered 
by the 10-henry choke and the two mfd condensers. The 
voltage across the second condenser is about 380 volts 
and is pure d-c with practically no ripple present. 

Since this voltage is to be used as a reference to 
regulate the main rectifiers, it is necessary that it be 
constant regardless of variations in a-c line voltage. To 
accomplish this, an adjustable 3000-ohm resistor and two 
VR-150 tubes are used. The VR tube is a two-element, 
cold-cathode, gas-filled tube having a central rod-like 
anode and a large, cylindrical, cold-electron, emissive 
cathode. This type of tube, filled with a mixture of 
ionizing gases at a specific pressure, is similar to the 
common neon glow-lamp. 

As in all gas-filled tubes, this has the characteristic 
that once suffictent voltage has been placed across the 
anode-cathode circuit to cause ionization, the voltage 
drop across the elements of the tube will be constant, 
within very narrow limits, regardless of the current 
through the tube. The VR-150 tube, as its name im- 
plies, has an arc-drop voltage of 150 volts; therefore, 
two tubes in series hold the output voltage of the power 
supply to 300 volts, regardless of variations in supply 
voltage or load conditions within the ratings of the 
circuits. 

Since the resistance of the VR tube when ionized is 
practically zero, it is necessary to limit the current 
through the tube. For this reason the 3000-ohm adjust- 
able resistor is placed in one lead of the supply. Across 
this resistor occurs the 80-volt drop, representing the 
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Fig. 10—Circuit details of an actual application of the VSC control to a lathe, automatically providing six different 
speeds for as many distinct machining operations, with separate manual control for spindle speeds. 


difference between the 380-volt, filtered supply and the 
300-volt drop across the two VR-150 tubes. Should 
the a-c supply voltage increase, the voltage at the filter 
would increase in proportion. The voltage across the 
VR tubes cannot increase ; therefore, the current through 
the tubes increases, causing an increased current in 
the 3000-ohm resistor and an increase in voltage drop 
proportional to the increase in line voltage. 

If the a-c voltage drops, the reverse of this action 
takes place; therefore, the output voltage remains con- 
stant, regardless of the variation in line voltage within 
standard industrial-voltage variation limits. 

Since several different d-c voltages are required in 
the VSC, a tapped 25,000-ohm voltage divider is used 
across the output, acting as a potentiometer supplying 
the various voltages. One circuit takes care of the sig- 
nal or reference voltages for the proper control of the 
two field rectifiers; the other provides for the feedback 
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voltages by means of which good regulation of the 
‘ectifiers is assured. 

The VSC uses the principle of condenser-resistor 
time-delay for controlling acceleration and deceleration. 
If a d-c voltage is applied to a condenser with a resis- 
tance in series in the circuit, the condenser will charge 
to a voltage equal to the d-c voltage, but will not reach 
this voltage instantaneously. Energy is required to 
charge a condenser and if the current flow is limited by 
a resistance, time will be required to reach a full charge. 
For a given capacity, the higher the resistance the longer 
the time for the condenser to reach the source voltage. 
This characteristic provides a convenient means of pro- 
viding time-delay control for changing speeds. 

The voltage to which the condenser is to be charged 
is pre-selected by a speed-setting potentiometer from 
the basic signal-voltage source. With a given amount 

(Continued on page 172) 
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Basic Factors in Designing a 





Reflector-Type Lighting Fixture 


Choice of materials and finishes, design of form, and con- 
formity with various production processes are discussed 


from the viewpoint of an experienced illuminating engineer. 


R. GILLESPIE WILLIAMS 


Fellow, Illuminating Engineering Society (Gt. Br.) 


it is called in England, is often influenced by fac- 

tors apart from the science of illumination. For 
instance, the time of delivery may so _ influence 
the choice of materials and the methods of manu- 
facture, that a spun metal reflector may be adopted 
when a pressed glass reflector is in fact pre- 
ferred from a standpoint of illumination technique. 
Again, the quantity required may influence the design 
because it may not be economical to adopt a reflector 
which requires heavy tooling costs in manufacture. 
Consequently, overmuch consideration of the question 
of maximum reflection efficiency may be academic 
rather than practical, especially as many reflecting 
materials are fairly closely related in a table of 
efficiency values. 

Any ‘solid substance which will reflect light can 
be utilized as a reflector, so a fairly wide choice of 
materials is available for the reflector component. 
Occasions arise when it is not even necessary for the 
material to efficiently reflect light, as for example in 
the case of the “Starlight” street-lighting fittings used 


i VHE DESIGN of a reflector fixture, or fitting as 
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in Great Britain during the last war, when it was a 
major problem to distribute the light in the desired 
manner while at the same time reducing it so that the 
final illumination could be measured in terms of 
0.0001 of a footcandle. However, it is much more 
usual to require reflectors which will function at high 
efficiency and the range of possible materials is usually 
limited to those which will give satisfaction in this 
respect. This range includes plastics, steel, aluminum, 
mirror glass, clear and prismatic glass. 

When considering reflection efficiencies in connec- 
tion with open type reflectors, the factor of the amount 
of light reaching the working plane directly from the 
lamp-bulb should be taken into account, because this 
affects the overall efficiency expressed as a percentage 
of the total amount of light emitted by the lamp in 
the first place. Thus, if 50 per cent of the light emitted 
directly reaches the working plane from the lamp 





Fig. 3—Improvised dies for making spherical inden- 
tations in sheet metal, made with steel balls resting 
in a@ plate for the male die and a plate drilled with 
corresponding recesses for the female die. Diverse 
effects can be produced by varying the depth of in- 
dentations in the sheet. 
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Fig 1—Illustrating the different surface values of zones 
at a “pole” and at the “equator,” subtended by equal 
angles, on a sphere enclosing a light source. 


itself, and the remaining light is redirected to this 
plane by a reflector with a reflection efficiency of 80 
per cent, then the total amount of light reaching the 
plane is 90 per cent of that emitted by the lamp. If, 
as sometimes happens, the greater part of the light 
provided by a lamp directly reaches the desired work- 
ing area, then it does not make a lot of difference to 
the overall effectiveness of the fitting if the reflector 


component functions at an efficiency of say 80 per cent 
instead of 75 per cent, because this increase may 
represent an increase of only one per cent in the total 
light provided by the fitting. The factor of reflection 
efficiency becomes more important as the proportion 
of light redirected to the working plane by the re- 
flector increases, and this is more likely to be the case 


5 


i 


Fig. 4—A floodlight fitted with segmented reflector 
11 in. wide, made of aluminum sheets formed with in- 
dentations in a press with dies made as in Fig. 3. 


SEPTEMBER 1947 


Fig. 2—The reflector shown in section at X will have 
a greater zone factor than the one shown at Y, for 
reasons illustrated in Fig. 1. 


with fittings giving narrow-angle rather than wide- 
angle lighting. Thus, in the case of a searchlight 
projector, the reflector efficiency is important, because 
the effective light usually comes entirely from the 
reflector. 

Overall reflection efficiency is not dependent on the 
specular properties of a reflector. A piece of white 
blotting paper may have a higher overall reflection 
efficiency than a sheet of steel, but the latter will be 
much more effective in redirecting light in a specific 
direction. On the other hand, when directional con- 
trol is required, a highly efficient surface may be so 
specular that it is necessary to indent or ripple it in 
order to prevent striations of light from being formed, 
and this may cause a loss of light over the critical area 
which more than cancels out the increased efficiency 
of the material. 

From the foregoing it will be seen that “reflection 
efficiency” is not necessarily the same thing as the 
“efficiency of a reflector for a particular purpose.” 
The writer usually approaches the problem of reflector 
design from the standpoint of ascertaining what fac- 
tors will combine to redirect the greatest number of 
lumens to the desired area, and the reflection efficiency 
of the material is subordinate to this purpose. 

One factor which the writer finds very important 
is the zone factor, which concerns the proportion of 
the total light emitted by the light source which falls 
upon the reflector, and therefore the geometric rela- 
tionship of the light source to the area of the reflector. 
The geometric principle of zone factor is shown in 
Fig. 1 where it is assumed that a light source sending 
out an equal amount of light in all directions is placed 
in the center of a sphere, so that the number of lumens 
falling on each square inch of the surface will be equal 
at all points. The number of lumens falling on the 
shaded portion of the surface at A will be less than 
at B, although the angle subtended in elevation from 
the light source in each case is the same, because the 
area of the surface affected by a solid angle at the 
“pole” of the sphere is much less than the area affected 
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Fig. 5—Sheet-metal magazine compartment trough 
fitted with prismatic glass reflectors—for use in show 


windows of retail stores. 


by the same angle when this concerns the “equator” of 
the sphere. 

Thus a reflector which controls a given angle of light 
from a source, as shown at X in Fig. 2, will control a 
much greater proportion of the light output, than a 
reflector positioned at Y (assuming of course that 
the light output from the source is fairly even in all 
directions). When the candlepower of the lamp varies 
in different directions this must be taken into account, 
but with ordinary gas-filled lamps it is nearly always 
true that greater control of the light output will be 
obtained by placing the reflector around the “equator” 
rather than at the “pole” of the lamp. 

By knowing the total lumen output of the lamp, 
and the candlepower it provides in all directions, it is 
not difficult to design a reflector on these lines which 
will control a large part of the light not falling 
directly upon the desired area from the lamp itself. 
It is wise to utilize as much as possible of the light 
directly reaching the working plane from the lamp, 
because this light does not suffer any reflector efficiency 
loss. Thus, if the distribution of light over the working 
plane requires adjustment through reflector contr8l, 
then from a viewpoint of overall efficiency it is gen- 
erally better to superimpose the light from the reflector 
on top of the light directly provided from the lamp, 
rather than try to do most of the work from the 
reflector. 


REFLECTOR EFFICIENCY 


Reverting to the subject of reflector efficiency, it 
will be seen that a reflector with an efficiency of 70 
per cent, which can be accommodated around the 
“equator” of a lamp, may be much more effective 
than one which operates at an efficiency of 85 per cent 
but requires to be placed nearer the “pole” of the lamp. 
However, it must be borne in mind that the ability 
of a reflector to stand up to heat may become more 
important when the reflector has to be placed around 
the “equator” of the light source. Also, a larger pro- 
portion of its area may be closer to the filament cr 
source of light, so that there is a greater tendency for 
a smooth reflector surface to give off light striations. 

Metal reflectors are often favored when heat is an 
important factor, as they are of course unshatterable. 
They can be produced in small quantities at a reason- 
able cost if designed with a symmetrical shape and 
providing the surface is either smooth or indented in 
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Fig. 6—End views of two sheet-metal troughs showing 
(A) inexpensive construction with channel-back wir- 
ing cover and (B) totally enclosed construction with 
extra ventilation and light leakage-proof louvres. 


a manner which is not costly to obtain. A symmetrical 
shape can often be obtained by a manufacturing process 
of “spinning” and where large quantities are not in- 
volved this can be very convenient. One inexpensive 
way of obtaining an asymmetrical shape when press- 
ings are not desired, is to produce a symmetrical re- 
flector and then squash or distort its shape to the 
desired form. Quite a useful range of asymmetrical 
shapes can be obtained in this manner. 

Production problems are reduced if the surface of the 
metal reflector can remain smooth—i.e., free from in- 
dentations—but if the light source is small and close to 
the reflector and the surface of the latter is specular, 
then it may be difficult to avoid light striations unless 
the reflecting surface is broken. Two alternatives to the 
indentation of the surface of a specular reflector in 
order to destroy striations are (a) to use a lamp with 
a frosted or diffusing bulb, or (b) use a diffusing glass 
or filter in front of both lamp and reflector. Both of 
these methods, however, will to some extent change the 
distribution of light afforded by the reflector, and in the 
case of the frosted bulb will have a very marked effect 
unless the reflector is a large one in relation to the size 
of the bulb. The frosted or opal bulb of a gas-filled 
lamp can in fact seriously reduce the effective light from 
a reflector if this is small and close to the lamp, because 
the bulb itself may obstruct light from the reflector and 
prevent it from reaching the desired plane. This effect 
can be avoided by designing the reflector so that the 
reflected light rays are directed away from the lamp 
bulb, but this is often not practicable and to obtain the 
desired distribution it may be necessary for some of the 
light rays to be redirected through the glass of the bulb. 
When a prismatic glass is used as in (b) above, then 
the final distribution of the light from the lamp and 
reflector may be determined by the design of the prisms. 

With specular reflecting surfaces it is therefore often 
necessary to provide some form of indentation to break 
up the smooth surface: and to prevent light striations 
from being formed. When reflectors are manufactured 
as pressings or stampings, this presents no particular 
difficulty, but with manufacturing methods adapted for 
the production of moderate quantities, something of a 
problem may be encountered. One method which the 
writer has used to provide indentations at low cost, is 
to construct a pair of dies which make use of ball-bear- 
ing balls for the male member as shown in Fig. 3. The 
male member comprises a steel or iron block drilled at 
equal intervals to receive the balls as shown. The 
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Fig. 7—Sheet-metal magazine compartment trough em- 
ploying curved metal reflectors with baked-enamel 
surfaces, shown with hanging and floor mountings. 


female member comprises a block drilled with spherical 
indentations at intervals corresponding to the spacing of 
the balls. When these blocks are mounted in a hand 
or power press, indentations can be pressed into the 
metal sheets and by adjustment of the distance between 
the blocks the depth of the indentations can be varied 
within certain limits. This method has the advantage 
tnat tests can be made with actual samples before decid- 
ing on the final depth of the indentations. By shaping 
the two blocks to suit, indentations can be pressed into 
shaped pieces of metal. 

In the case of a deep spinning, it is not very easy to 
provide indentations, but sometimes a reflector can be 
built up of a number of separate segments of standard 
size, which lend themselves to a process of pressing. 
This is more likely to be possible in the case of fairly 
large reflectors as, for example, that shown in Fig. 4 
where the width of the reflector is about 11 in. The 
reflector in question is made up of four standard pieces, 
and the indentations were impressed by the method 
just described. It was found that by a variation in the 
depth of the indentations, the fitting could be modified 
to give a choice of two types of lighting distribution. 

Reverting to the use of spun shapes, it may be found 
preferable to provide a less specular reflecting surface 
in order to avoid the need for indentations. A vitreous 
enameled white surface, for example, can give good 
directional control with reasonable diffusion or, altern- 
atively, white enamel can be sprayed onto the metal and 
then subjected to a baking process. The writer has 
experimented a good deal with baked enamel finishes 
for directional reflection and finds that a surface can be 
created with enamel which is sufficiently specular to 
cause light striations, especially when the reflecting sur- 
face is very close to the light source. Care must there- 
fore be taken to make sure that the desired degree of 
diffusion is provided by the enamels. 

Anodized aluminum possesses many important ad- 
vantages for use as a reflector, including high reflection 
efficiency and lightness of weight; also aluminum lends 
itself to pressing and spinning processes. Many types 
of anodized finish are available ranging from a highly 
specular to a very dull finish. The writer recently car- 
ried out extensive tests on the use of aluminum for a 
deep-sun reflector and endeavored to find a finish which 
would give good directional control of the light but with 
sufficient diffusion to do away with the necessity for an 
indented surface. In the end he found that excellent 
results could be obtained with a very dull anodized finish 
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(which incidentally was the least expensive finish to 
obtain) having a reflection efficiency only a few per cent 
less than that of a highly specular anodized finish. 
There was one drawback, however—the dull appearance 
of the reflector had a bad reaction on the observer, as 
to the eye it certainlydid not look very efficient—and 
since the potential buyers would not be illumination 
engineers and could not be expected to check up with 
photometers, etc., it was decided, on commercial grounds 
alone, that the reflector could not be adopted. The 
average person certainly seems to think that the brighter 
a reflection surface, the better its efficiency and from a 
psychological point of view it is often better to provide 
a highly specular reflecting surface, even if it is neces- 
sary to indent it in order to get the required diffusion. 

Mirror glass has a high reflection efficiency and is 
much favored when accurate directional control of the 
light is required. Care should be taken to provide a 
backing which will not be adversely affected by heat. 
Mirror glass is particularly suitable for reflectors which 
have to be optically exact as, for example, for use in 
motion-picture projectors. 

Clear prismatic glass reflectors have many important 
advantages and, where reflection results of optical ac- 
curacy are not necessary, can be used with good effect. 
For example, a little upward light can be provided 
through the glass of a hanging reflector or the trans- 
mitted light from shop window reflectors can be used 
for the illumination say of a translucent shop facia. 
Prismatic glass is particularly useful in exposed posi- 
tions as it is unaffected by dampness or water, also it 
is normally unaffected by heat. 


PROBLEM OF HEAT 


Heat is one of the main problems confronting the 
fittings designer, unless he is dealing with fluorescent 
tubular lamps or some other form of light source giving 
off little heat at any point. Gas-filled lamps, for ex- 
ample, can generate enough heat to be quite a problem 
at times. The writer remembers someone who many 
years ago arranged for four 1000-watt spotlight pro- 
jector lamps to be contained within a wall box fitting 
with only a moderate amount of ventilation, with the 
result that the glass bulbs tended to melt after a short 
time, and would suddenly burst with a sharp report. 
A number of these fittings were used to illuminate a 
showroom at a London exhibition, and in order to get 
through the run of the exhibition it was found necessary 
to supply the lamps with a voltage below normal most 
of the time, and to use full voltage only for short 
periods. Incidentally, tubular gas-filled lamps intended 
for vertical or near-vertical burning will often do the 
same thing if used for any time when tilted at a pro- 
nounced angle. 

Some distinction must be made between “radiant” 
and “conducted” heat, because ventilation of a lighting 
fitting concerns only the latter. While it is agreed that 
every effort must be made to keep heat reaching the 
lamp socket, etc., at a minimum, there is one school of 
thought which holds that it is better in the long run not 
to provide ventilation ~vhich will cause drafts of air to 


flow through the fitting. Other people hold that it is 
(Continued on page 158) 
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Using electric precipitation, this unit is designed for use 
with warm-air heating systems and air-conditioning sys- 
tems. Three models have capacities of 1200, 1800 and 
2400 cfm respectively. Unit is housed in sheet steel 
cabinet within which are a series of 59 parallel alum- 
inum collecting plates, an ionizing screen comprising six 
fine wires suspended between aluminum tubes, a power 
pack with transformers and rectifier tubes for supplying 
direct current at high voltage to the ionizing screen and 
the collecting chamber, and a jet spray system for wash- 
ing the collected dirt down the sewer. Controls are 
simple and are interlocked for safety. Trion, Inc. 
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Vertical Heater for Industrial Use 


Comprising a finned heating coil of admiralty metal 
tubing (for steam), a motorized fan which provides a 
down blow with high outlet velocity, and grilles and 
diffusers for air intake, all in a smooth, die-formed cas- 
ing. Made in twelve sizes from 35,000 to 600,000 Btu. 
Smallest size uses 14 9-hp split-phase or 2-speed capacitor 
motor but can also be equipped for d-c or with a 44-hp 
explosion-proof motor. Larger sizes are normally equip- 
ped with capacitor motors, the largest being 2 hp, 1140 
rpm, 1 or 3 ph. A line of Venturafin heaters, similar 
in principle but smaller, is made in sizes from 18,000 to 
336,000 Btu. American Blower Corporation. 


Upstroke, Semi-Automatic 
Duplex Molding Press 


For duplex or compression molding 
with considerable saving in time, this 
is a  single-action, upstroke press 
with a main ram having capacity of 
200 tons with 20-ton pullback. The 
duplex ram operates in a cylinder 
machined in the main ram and has 
a capacity of 50 tons with 10-ton 
pullback. Control is accomplished 
entirely by pushbuttons with auto- 
matic timers, stripper reset and limit 
switches for upstroke, return stroke 
and slowdown. Controls are so ar- 
ranged that the main ram may be 
inched up and down as desired and 
the automatic hold and breathe timers 
may be cut out of circuit. 

A 15-hp, 1200-rpm mo- 

tor drives the oil pump. 

Lake Erie Engineering 

Corporation. 
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Rehot Portable Time Control 


The 24-hr dial enables one to set the control to turn cir- 

cuits on and off at any time of day. Rated to open and 

close circuits carrying up to 750 watts but with heavy 

cord will handle heater loads up to 15 amperes. Case 

of aluminum and plastics. Telechron motor and gear 
train. Miller-Harris Instrument Company. 
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Automatic Electric Iron 


A steel-sheathed heating element, 1000 watts, is cast into 
the aluminum sole plate which is polished and surface- 
hardened. Snap-action thermostat is controlled by large 
plastics dial which also shields hand from heat. Cover 
of steel, chromium-plated. Handle of brown plastics. 
Styled by Henry Dreyfuss. The Hoover Company. 





Grinder with Hi-Frequency Wheel-Head 


Designed for internal grinding of 
small holes, this machine has a wheel- 
head with operating speeds up to 
100,000 rpm, obtained by use of 
high frequency from a m-g_ set. 
Wheelhead motor, designed and built 
by machine manufacturer, is a poly- 
phase induction motor with rotor 
carried on ball bearings the inner 
races for which have been ground 
on the shaft and induction heat- 
treated. Lubrication by Norgren sys- 
tem where oil is carried through bear- 
ings by compressed air. Motor is 
cooled by a water jacket. Variable 
transformers and dry-type rectifiers 
provide d-c supply for three other 
motors requiring controlled speed. 
Bryant Chucking Grinder Company. 
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Portable Electric Perforator 
Motor-driven perforating action is started by sensitive 
switch actuated by insertion of paper to be perforated. 
Weighs 49 lb. Patented key device replaces old peg 
method of setting numbers. Suitable for many _busi- 
ness uses besides those in banks. Styled by Raymond 
Loewy Associates. Cummins Business Machines division 

of A. S. C. Corporation. 


Household Portable Food Mixer 


Motor alone weighs less than 2 lb, is of series type, run- 

ning at 15,000 rpm with consumption of about 120 watts. 

Equipped with oil-less bearings. Reduction gearing, 

10 to 1, comprises steel worm with fiber gears. Motor 

housing is enameled zinc die casting and stand is cast 

aluminum. Stands in different colors to match kitchen 
decor. Iona Manufacturing Company. 
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Direct Photoelectric Engraving Machine 


Produces an 8 x 10-in. engraving ready for printing press, directly from photo 


original in 20 min. 


Photo is attached to rotating cylinder on one side and a 
sheet of celluloid or other suitable plastics on second cylinder. 


Photoelectric 


cell scans photo and amplified impulses control depth of penetration of pyramid- 
pointed, heated stylus, into plastics sheet. Result is conventional 65-line halftone- 


screen printing plate. 
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Fairchild Camera and Instrument Corporation. 








ESIGNERS must 
be conscious of ris- 
ing production costs 


and buyers’ resistance to 
products that are in danger 
of being priced out of the 
market. Rising production 
costs are reflected not only 
in the completed product, 
but in purchased compo- 
nents also. Ways and means 
are constantly being sought 
to effect economies in pro- 
duction and it is the design- 
er’s responsibility to tie in 
with them in his designs and 
specifications. 

Fortunately in the metal 
working industries,, the ex- 
steel radio tube parts perience gained during war- 
were drawn, punched and time years in new techniques 
trimmed without rework- and methods offers real 
ing cemented carbide hope for lower production 
during the entire run. costs. Members of the 

pressed metal industry par- 
ticularly have reason to be proud of their contribution to 
greater efficiency in production before and during the 
war. While the record of war-time material develop- 
ment in stampings is well known, the revolutionary 
developments in pressed metal, present and future, are 
perhaps less appreciated. The Pressed Metal Institute 
is playing a leading role in educating executives and 
product designers with what the industry can do to 
assure production economies. 

The fact that people have progressively received more 
for their appliance and automobile dollar is a matter 
of industrial history. This is in a large measure due to 
the steady increase in use of stampings in their design. 
The goal is lowered costs, longer life, greater value for 
the public. In literally thousands of items used in indur- 
try, transportation and the home, the hope for decreas- 





Carboloy Co. 
Combination die on 
which 8,000,000 stainless 
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Cold formed metal cannot always economically replace machined 
castings, but designers faced with rising component costs could well 
explore the possibilities of product redesign with stamping engineers. 


ing manufacturing costs through greater and more in- 
telligent use of stampings is bright. Stampings con- 
tribute to keeping selling prices of end products at 
mass buying levels. 

Large quantities of any one stamping are not essen- 
tial for designers to take full advantage of stamping 
techniques. It is recognized that stampings cannot al- 
ways replace machined castings, but design and produc- 
tion engineers are urged to explore with stamping engi- 
neers the possibilities of using stampings regardless of 
how complicated the piece may appear. Complicated 
cast parts can frequently be redesigned as an assembly 
of stampings with stampings, or stampings combined 
with machined parts. These assemblies are made by 
selecting the best joining method for the particular job, 
such as copper-hydrogen or silver brazing, resistance, 
arc or flame welding, or mechanical riveting. 

Stamping engineers working with designers can fre- 
quently suggest changes that will save production costs 
and hence component costs. These savings may come 
from changes in the details of design such as increased 
radii, type of boss, increased tolerances, material used, 
saving in weight, etc. Changing from one stamping to 
two or more easier-to-make stampings may result in 
large tool and die cost savings. Simple, inexpensive 
changes in the design of stampings, which are to be 
assembled by welding, brazing or mechanical means, 
may eliminate or greatly simplify construction and use 
of jigs, and frequently reduce welding and brazing costs. 
The stamping engineer should be given the functional 
and dimensional limitations of the finished assembly or 
sub-assembly. With these facts in mind the stamping 
engineer is in a position to design for maximum efficiency 
at minimum production costs. 

Important savings through conversion to stampings is 
demonstrated in the three parts used in the construction 
of the Biro meat saw. A better and more uniform saw 
also resulted. The bracket which holds the upper 
spindle carrying the saw was originally made of cast 
iron. The holes had to be drilled in the casting and the 
bottom faced off in order to obtain a square mounting 
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for the wheel. These machining operations were elimi- 
nated on the stamping, a more uniform product was 
obtained and the cost reduced 25 per cent. Quantities 
required were small, approximately 10,000 units. 

Another bracket for the Biro meat saw holds the 
sliding table and associated pieces. This originally was 
a machined casting and the three holes were drilled. 
Considerable difficulty was experienced in producing a 
machine casting which was true enough to permit inter- 
changeability of parts. The conversion to a stamping 
provided a design which blended in better with the 
overall contour and appearance of the machine, and also 
eliminated complicated machining, produced _ inter- 
changeable parts and reduced the cost 50 per cent. 

The guide bar for this meat saw, originally a forging, 
was also redesigned as a stamping. The forged bar 
required one machine operation—drilling a hole. The 
pierced stamping was just as accurate as the drilled 
forging, the machining operation was eliminated and 
the cost reduced over 66 per cent. 

The frame and instrument panel for the Oliver tractor 
was originally made of machined castings. Stamping 
engineers working with the tractor designers, rede- 
signed this frame as a stamping assembly. Fourteen sep- 
arate stampings were required to complete the frame. 
This redesign not only saved weight and material cost 
but greatly improved performance, because of ease in 
stiffening critical sections without adding to the weight 
of the unit. Increased strength and reduction in break- 
age liability was secured by the adoption of stampings. 

When the engineers at Worcester Stamped Metal 
Company were asked to redesign a waffle iron plate 
previously always made as an aluminum die casting, 
they considered it a most difficult assignment. The 
problem was to get enough metal to enable them to 
draw the rows of humps without fracturing the metal. 
Nevertheless they solved the problem (Fig. 4). The 
plate is now successfully stamped from 0.050 in. thick 
cold rolled steel of deep-drawing quality in three press 
operations. The first is blank and cup; second, draw 
depressions; and third, turn down edge. The plate is 
then chrome plated. Rate of production was greatly in- 
creased and costs reduced. 

Designers of a portable electric radiator adopted an 
ingenious use of steel stampings that simplifies manu- 
facture and takes full advantage of convection currents. 
The heater uses six basic 20-gage steel stampings, which 
in various combinations, permit a wide range of models 
for various heating requirements. Two stampings make 





Fig. 1—The original machined cast bracket and the re- 
designed stamped bracket for the upper spindle of 
the Biro meat saw. 
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Worcester Stamped Metal Co. 
Fig. 4—Stamped steel waffle iron plate—front and 
back view. 


up a radiator section with a heating effect of 165 watts 
or 560 Btu per hour for each section. The legs are 
assembled to the end sections by four spot welds. The 
heating element support cups are single spot welded to 
the end cover plates. 

The radiator is assembled by simply bolting the sec- 
tions together with upper and lower tie rods. Nuts on 
the end of the tie rods hold the sections in place. One 
stamping of each section is flanged over to hide the 
joint. However, beaded sections between the joints al- 
low openings to remain between each pair of stampings 
for air circulation. 

A successful application of a sheet metal forming 
technique, developed originally for brass howitzer cases, 
has been made in the production of cold-formed brass 





Fig. 3—Original machined forging and redesigned 
stamped guide bar for Biro meat saw. 





: Acklin Stamping Co. 

Fig. 2—The original machined cast iron bracket and 

the redesigned stamped bracket for holding sliding 
table on Biro meat saw. 
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Handy & Harman. 
Stamped steel spade for electric eel assembled 
by silver brazing. 


Fig. 5 


cases for clocks and instruments. During the war 4.5 in. 


howitzer shell cases were produced out of cartridge 


brass about 0.250 in. thick. The howitzer case was 334 
in. high, 434 in. diam over the flange with a thick base 


and thin walls. The special technique developed for 
producing this howitzer case involved coordination of 
tooling, especially correlating blank size and design of 
drawing tools, since the material that was to provide the 


flange had to flow entirely from the base of the cup. 
The angular curve of the base, therefore, had to be very 
carefully plotted in the tool design. In addition, a high 
ratio of anneals to’ other operations (blanking, drawing, 
ironing, squaring, striking, restriking, etc.) was neces- 
sary. 

Later the possibility of replacing the expensive bronze 
castings cases of their ships’ clocks and maritime dial 
instruments with cold-formed brass cases was investi- 
gated. Similarities with the howitzer case problem were 
perceived. The new case had to be flat or concave on 
the bottom (so that it would screw or bolt flush on a 
wall), and it had to have a thick base (0.250 in.) and 
thin walls (0.114 in.) for resonance with a % in. 
flange at the base. The material was commercial brass, 
somewhat harder to work than cartridge brass and the 
blank was about the same thickness for both parts. In 
general, tool construction, heat treating, cold working 
practice, equipment (single action presses), etc., are 
similar for both jobs. 

But there was one important difference that pre- 
sented a new problem: The large radius permitted on the 
inside bottom of the howitzer case was not permissible 
on the clock case, because of the space required for 
the clocks’ works. By substituting two press operations 
for one opefation on the howitzer case the engineers 
solved this problem. The result was an excellent example 
of wartime acquired knowledge put to peacetime use, 
coupled with new progress created where situations 
were not exactly parallel. 

Combining stampings with stampings or other parts 
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Metal Electric Processing Co. 
Fig. 6—Refrigerator evaporator assembled by copper- 
hydrogen brazing. 





by welding and/or brazing enables design engineers to 
economically produce assemblies or components of their 
products. It is through the use of such mass production 
techniques that manufacturers hope to offset to some 
degree recent increases in costs of labor and material. 
Stampings are natural partners of silver brazing be- 
cause medium and light weight metals are chiefly used 
for stampings. The lower temperatures used for silver 
brazing mean less heat, shorter brazing time and less 
likelihood of warping, distortion of structural changes 
in the metal. A good example is the stamped steel spade 
of the drill end fitting on an electric eel, Fig. 5. It is 
brazed to the shaft using wire of Easy-Flo brazing 
material %e in. in diam and 1% in. long. The fitting 
is approximately 5 in. overall and the spade part approxi- 
mately 2% in. wide. 

Another example is a switch box cover consisting 
of a steel stamping to which are brazed 12 parts, several 
of which are screw machine products. Wire rings and 
pieces of Easy-Flo silver brazing material are cut to fit 
the joints. Brazing is done by induction heating, using 
a timing device which automatically turns the current 
on and off at pre-determined intervals. Actual brazing 
time is 3 min per cover. 

Many end products are being produced by assembling 


Worcester Pressed Steel Co. 





Fig. 9—Stainless steel feed pan for electric driven 
meat grinder. 
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Superior Spinning and Stamping Co 
Fig. 7—Washing machine centrifugal drier basket spun 
from monel metal. 


stampings by copper brazing. A refrigerator evapora- 
tor assembly is composed of six louvres preformed in 
a straight piece. Bundy tubing is then tack welded in 
position and the entire unit copper-hydrogen brazed. 
After brazing, the assembly is formed into a loop shape 
and the spacer bars spot welded in place. This 
assembly, Fig. 6, illustrates the possibility of forming 
assemblies after brazing which opens up interesting 
new fields for the use of stampings. 

Spinning metal provides designers with a versatile 
process for production of modern shapes with a simple 
flowing contour. It accomplishes more than merely fill- 
ing the need for metal parts. The realization of many 
product ideas has been made possible through the speed 
and economy afforded by spinning. Metal spinning is 
an art, however, and except for relatively simple con- 
tours and forms, it is most efficiently handled by special- 
ists who have wide experience in spinning techniques 
as well as a knowledge of tooling. 

A primary reason why the spinning process is im- 
portant as a method in metal fabrication is its low unit 


Worcester Pressed Steel Ceo 


st 


Fig. 10—Thin-walled stator frame for fractional horse- 
power motor drawn from circular blank shown at right. 
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Superior Spinning ahu Qeumpiny CY 
Fig. 8—Signal horn assembled of two spun parts and 
one screw machine part. 


cost on a small quantity production. Power press meth- 
ods are faster, produce more uniform products and are 
more economical for the production of parts in large 
quantities. If thousands of a part are to be made, the 
designer should consider the press method of cold- 
working the part. If only 50 or 100 pieces are required, 
production by metal spinning is more efficient, provided 
the shape lends itself to the operation. 

The washing machine centrifugal drier basket, shown 
in Fig. 7, is spun from 0.500 in. thick monel metal. This 
basket is 17 in. in diameter and 11 in. deep, assembled 
by rolling together three sections, the bottom, hub and 
main basket. The signal horn, Fig. 8, is assembled from 
two spun parts and one screw machine part. The overall 
length of the horn is 14 in., the bell diameter 3 in. and 
the small end diameter % in. The spun parts are made 
from 0.025 in. brass sheet. 

Recent developments in high speed presses designed 
primarily for blanking and piercing but usable for cer- 
tain forming and drawing operations have made possible 
lower production costs in many instances. Such presses 
provide greater production per square foot of floor space 
with fewer operators and lower capital investment. 
Refrigerator condenser assemblies produced on a high 
speed dieing machine illustrate a possible use of high 
speed presses. From the coil, the metal is fed to the 
press, which forms the condenser fin, cuts fin from the 
strip, assembles fin on the coil and automatically stops 
the press when the correct number of fins has been 
assembled. The operator then removes the completed 
assembly, inserts a new coil and restarts the press. Con- 
densers having a core 9 in. long with 54 fins are pro- 
duced in this manner at the rate of 1450 every 24 hours. 
Condensers with as many as 12 coils and length of core 
up to 38 in. can be made by this method. 

Stamping engineers are now prepared to produce dif- 
ficult stampings of stainless steel. For instance, a stain- 
less steel feed pan for an electrically driven meat 
grinder, approximately 12% in. in diameter with an 
eccentrically displaced neck 3% in. long by 2% in. in 
diameter, is drawn from 18-8 deep drawing quality 
stainless steel strip. These pans, Fig. 9, weigh 445 Ib 
per 100 pans. The production operations are: blanking, 
drawing (double-action press), four necking opera- 

(Continued on page 156) 
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Application Circuits for 


Electronic Time-Delay Relays 


Four modes of operation of single-stage timers are described 
as well as various sequencing arrangements involving two 


or more electronic relays hooked up with magnetic relays. 


E. H. DINGER 


Control Engineering Division 
General Electric Company 


more automatic and manufacturers are continually 

seeking ways and means of increasing automatic 
operation. Higher production at lower cost is their main 
objective, although obviously safety and convenience 
also enter into their considerations. 

It is well known that in many instances greatly in- 
creased production, as well as additional safety and 
convenience, can be achieved by the installation of a 
simple automatic timing control. Automatic equipment 
of many kinds, from home laundries to giant hydraulic 
plastic presses, incorporate automatic timing control. 

This article discusses an electronic timing control that 
can be used alone, in multiple or in sequence, or com- 
bined with other equipment to solve a number of produc- 
tion problems. The timing control discussed is of 
General Electric manufacture. 

Fig. 1 shows in elementary form the simplified internal 
connections of a typical time delay relay. The mode of 
operation is DDE. That is, the telephone type relay is 
de-energized when the timer is being reset (initiating 
switch open), de-energized when initiated (initiating 
switch closed) and during the timing period, and 
energized only at the end of the timing period (initiating 
switch still closed). It will stay energized until reset 
or until power is removed. The initiating function can 
be performed by switch, relay contact, limit switch, or 
other contact-making device that can be made to close 
at the start of a desired timing period. 

The basic principle employed involves the time re- 
quired for a charge capacitor to discharge through a 
high value of resistance. During the reset period, the 
capacitor is charged up to a certain voltage. The timing 
period is obtained by allowing this capacitor, when the 
initiating switch is closed, to discharge through the tim- 
ing resistor until its voltage decays to another value, 
at which point it permits a telephone relay to become 
energized. 

By referring to Fig. 1, it will be seen that With the 
initiating switch open, the capacitor 1C charges up to 
the peak of an a-c voltage determined by the setting of 
1P. This a-c voltage is that between terminals 6 and 7. 
In this case, the grid-cathode space in the tube behaves 

as a rectifier with the grid acting as the anode. Thus 
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the current for charging timing capacitor 1C flows from 
terminal 5, one side of the line, through potentiometer 
1P to its slider through resistor 2R to terminal 6, the 
other side of the line. It will be noted that with the 
initiating switch open, the low resistance of 2R effective- 
ly ties the cathode to the potential of point 6. 

When the switch is closed, the cathode is changed 
effectively from one side of the line (6) to the other side 
of the line (5). A circuit is thus established from 
terminal 6, through the coil of the relay CR, from anode 
to cathode and then through the switch to terminal 5. 
The voltage applied to the grid of the tube consists of 
the a-c voltage from terminal 5 to the slider plus the d-c 
voltage across capacitor 1C. Since the d-c turn-off 
voltage across 1C is greater than the a-c turn-on voltage 
in the grid circuit, the tube does not pass current. The 
capacitor 1C immediately begins to discharge through 
1R, thereby reducing the negative voltage on the grid. 
When the voltage on the capacitor reaches a low enough 
value, the grid voltage rises high enough to permit suf- 
ficient plate current to flow, thereby picking up CR. 
In the circuit shown in Fig. 1, the length of the time de- 
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Fig. 1—Simplified internal connections of a typical 

time-delay relay, the principle of which depends upon 

the time for a condenser to discharge through a high 
resistance (timing resistor). 
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lay is adjusted by potentiometer 1P. Time delay could 
also be adjusted by varying the size of 1C and 1R. In 
fact, time delay relays have been built using essentially 
the same circuit as that shown in Fig. 1 except that 
point J is held at a fixed potential and time delay is 
adjusted by means of a potentiometer used in place 
of 1R. 

The physical appearance of this timing relay is shown 
in Fig. 2. 

There are four “modes” of operation of a single-stage 
timer such as this, using a maintaining-contact initiating 
switch or contact. “Mode of operation” refers to the 
disposition of the relay load contacts (1) during the 
reset period, (2) during the timing period, and (3) 
during the timed-out period. The four modes are there- 
fore: 

(a) De-energized, de-energized, energized ; 

(b) Energized, energized, de-energized ; 

(c) De-energized, energized, de-energized ; 

(d) Energized, de-energized, energized. 

These are shown diagrammatically in Fig. 3 together 
with the circuit modifications of the simple timer neces- 
sary to obtain the last three. It will be noted that the 
last three modes each require the addition of a magnetic 
relay. 

Another observation may be made from Fig. 3. Modes 
1 and 2 are similar except for the fact that the load 



























Fig. 2—An electronic time-delay relay with rated Fig. 3—The four modes of operation of a single- 
maximum delay of 62 seconds at 115 volts. stage timer operated with a maintaining-contact 
initiating switch. 
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TR’ 


Load contacts 


B-WNormally open push button 


Fig. 4—Connections to permit use of push-button limit 
switch or other contact, as an initiating agency. 


relays always act in opposition. That is, for any part 
of the timing cycle, one is picked up and the other 
dropped out, or vice versa. This does not mean, how- 
ever, that the same effect could always be obtained upon 
a controlled circsit by using either mode 1 and a nor- 
mally open load coritact, or mode 2 and a normally closed 
load contact. The mode used would depend upon 
whether it were desired to have the load contact opened 
or closed should power fail to the relay. This would be of 
importance in case the controlled circuit were supplied 
from a different source of power (d-c, for example) 
than the source for the timing relay. The same reason- 
ing applies to modes 3 and 4. The mode chosen would 
be the one permitting the timing unit to “fail safe”. 

Sometimes momentary contact initiation of the timer 
is dictated by the requirements of the controlled circuit. 
Fig. 4 shows how, by the addition of a single magnetic 
relay, the timer can be made to respond to the opening 
of a push-button, cam, limit switch, or other contact 
that may be open only momentarily. It is only neces- 
sary that the contact be opened long enough to allow 
TR to drop out but not as long as the timing period. 
Fig. 4 also shows the connections to be used when a 
normally open momentary contact is to be used. 

Two or more timing relays can be connected together 
to provide a variety of sequencing arrangements. Fig. 
5A shows two timing relays interconnected with a mag- 
netic relay 1CR to provide continuous cycling as long 
as the initiating switch is kept closed. Relay 1CR can 
be considered the load relay whose de-energized and 
energized periods are controlled by 17R and 2TR re- 
spectively. 

One timing relay can be connected as shown in Fig. 
5B to sequence itself on and off. This requires the addi- 
tion of an external capacitor around the relay coil in 
order to delay the relay dropout somewhat and so to 
provide time for resetting the timer. This arrangement 





100 


Load contacts 





External capacitor 
connected across 
coil of relay 


Fig. 5—Connections for re-cycling, showing at 4 two 
timing relays interconnected with a magnetic relay, 
and at B one timer sequencing itself on and off, with 
external capacitor providing delay for relay drop-out. 


is not recommended where a high degree of accuracy 
is required. 

Figs. 6 and 7 show two ways of connecting four or 
more relays to obtain continuous cycling as long as the 
initiating switches are kept closed. The diagrams at the 
bottom of each figure show the kind of sequencing re- 
sulting from that particular connection method. It will 
be observed that one magnetic relay is required for each 
timing relay. 

The simple one-stage timer has a multitude of uses. 
Applied to photographic printing, it is connected as 
shown for the DED mode of operation in Fig. 3 with 
the enlarger bulb energized by a normally open contact 
on TR. Closing the initiating switch energizes the light 
and starts the timing cycle at the end of which the light 
is again de-energized. By the addition of a magnetic 
relay, and making use of the circuit shown in Fig. 4, 
push-button operation could be obtained. 

Similar methods of operation are applied to industrial 
processes. The load might be, instead of a lamp for 
photographic printing, a valve, motor, heating element, 
solenoid or other device that it is desired to turn on or 
off for a definite interval or after a definite interval. 

A great many timer applications make use of several 
of these relays to perform several functions in sequence. 
One manufacturer of a gear-cooling and heat-treating 
machine uses three adjustable time-delay relays to con- 
trol the rate of flow of oil for cooling a heated gear. 
Each time delay controls one phase of the cooling cycle, 
thereby permitting the cooling of the gear to follow 
approximately any desired decreasing temperature 
versus time curve. Fig. 8 shows the control panel of 
this equipment. 

Hot molding of plastic parts requires control of the 
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Fig. 6—One method of obtaining continuous cycling 
with four relays and, below, the results obtained. 


time that heat is applied to the part during molding. 
Quality of the molded part depends on the accuracy 
and consistency of that timing control. Furthermore, 
the flexibility of the machine is enhanced if it is possible 
to readily adjust the length of this heating time to adapt 
the press to make a variety of products. Electronic 
timers have been successfully used on these hot-molding 
presses. 

Electronic timers contribute to the making of many 
daily newspapers. In order for the presses to roll, it is 
necessary to have cylindrical printing plates carrying 


Fig. 8—Electronic time-delay relays (upper lejt) 
in a control cabinet for a gear-quenching press. 


SEPTEMBER 1947 


4CR 


SCR 


Fig. 7—A second method of obtaining continuous 
cycling with four or more relays and the action of each. 


the text and pictures for each page of each edition. 
Material for a plate is set up in a flat form and this is 
used to make an impression on a flat “mat”. This mat 
is made of a special material which will dry out and 
form a mold when heat is applied. The mat is placed 
into a Sta-Hi vacuum, stereotype dry-mat former in 
which it is held in cylindrical shape and heated and 
dried. The dry mat is removed and into it is poured 
hot type metal which then cools and forms a cylindrical 
printing plate. This printing plate is used on the presses 
to do the actual printing of the paper. The manufac- 
turer of the mat-former uses two electronic timers on 
each machine. One is used to control the vacuum shrink- 
age cycle and the other is used to control the overall 
heating cycle. Fig. 9 shows a dry mat former equipped 
with an electronic timer. 

One application has been in life-testing a number of 
samples of a new, experimental thyratron tube. Several 
relays were used for each tube to repeatedly apply a 
duty cycle consisting of peak current, average current, 
and zero current, each for the rated time given in the 
tube specifications. 

Used in conjunction with a simple photoelectric relay, 
this timer has been used to detect jamming on a con- 
veyor. Each passing unit intercepts a beam of light, 
thereby picking up the photoelectric relay which resets 
the timer. If more than the pre-set time elapses after 
a unit passes, the timer picks up and stops the conveyor. 

Many other uses have been found for these timing 
relays including application to honing machines, sugar 
centrifugals, process furnaces, centrifuge control, sign 
flashers, riveter control, mixing machinery, etc. Elec- 
tronic timing relays find their greatest usefulness in 
applications requiring time delays from a fraction of a 
second to several minutes, or in applications wherein 
the timing cycle is repeated frequently and rapid reset 
is required. For time delays of from 15 minutes to 
several hours, the electronic timing components become 
too bulky and expensive to compete with mechanical 

(Continued on page 162) 
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A Critical Study of 


Electric Flatirons 


Based on laboratory tests and practical checks on irons made 
by eighteen manufacturers, some general conclusions are drawn 
as to good and bad features of design, materials and workmanship. 


HY aren't electric irons selling now? Largely 
\ \ because of the public’s disappointment with the 

performance and materials of the over-priced 
irons that were rushed to the starved market a year ago. 
In answering this great demand, the supply of inferior 
irons outnumbered the quality ones. The majority of 
the flatirons available a year ago represented the pilot 
runs of new models with their usual percentage of im- 
perfections, while others were mass produced copies of 
older models. These irons either duplicated the faults 
of their predecessors, or were poorly assembled from 
available materials and were further distorted by poor 
tooling or reworking of old tools. In general, there 
were too many “weak sisters,” even among better irons : 
too many new ideas that were only partially developed. 
In striving for improvements, other irons were over- 
designed and resulted in glorified irons for sales appeal 
and not utility purposes. 

Among the new irons now available, many have ex- 
cellent qualities, and the injury to the market is only 
temporary. Several of last year’s inferior irons already 
are offered as distress merchandise. Fortunately, the 
market for quality irons is stabilizing, and the manu- 
facturer should look to his product with an eye to per- 
fecting it for sales in a discriminating and competitive 
field. 

Although faulty construction and material defects are 
often visible when the iron is purchased, performance 
failures, breakdowns and unfavorable utility features, of 
which the manufacturer is sometimes unaware, are 
apparent only after the housewife has used the iron. 
Laboratory tests and practical checks, followed by dis- 
secting examinations, can expose failures in performance 
as well as substantiate claims for high material stand- 
ards, durability and some special functional advantages. 
Many household appliance manufacturers make tests 
on their own product, but it is a rare procedure for any 
manufacturer to make exhaustive checks of competitors’ 
products. Elm Laboratories has made competitive tests 
on electric irons available to the consumer during the 
past year and a half, without any discriminate selection 
of brands or price range. The irons were supplied by 
some 18 manufacturers. High quality irons were in- 


cluded in the study, although they were not available to 
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Elm Laboratories 





Faults and Failures of Electric Flatirons 





1—Poor distribution of heat in sole plate. 


2—Thermal controls incorrectly mounted into iron, 
poorly designed, give inefficient control of heat. 
Dials difficult to read and are not true indication 
of temperatures. 


3—Handles uncomfortable: Molded ridges, insuff- 
cient hand clearance, designed to lift, not slide 
iron. 


4—Line cords are either poorly connected or hinder 
free use of iron. 


5—No protection against hot shell. 


6—Mechanical assemblies are without positive means 
of fastening, such as lock washers or metal in- 
serts in plastic pieces. 





the public in quantity a year ago. Specifications of 12 
representative samples are tabulated. 

Since the primary function of the iron is to perform 
by heat, it is important to know how efficiently the heat 
is distributed and conducted, and also with what control 
it is utilized. In judging the comparative performance 
of irons, température tests are time consuming but are 
vitally necessary as they blueprint the working of the 
iron. Temperature of the sole plate must vary with 
the requirements of different materials to be ironed. 
The handle must remain at safe temperature and other 
components must remain at reasonably low temperatures 
as compared to the high heat required of the sole plate. 
A summary of the temperature tests on representative 
irons is presented in the accompanying table. 

In the test survey, temperatures were taken at four 
different points along the sole plate. The iron was al- 
lowed to idle for one hour at each setting of the thermal 
control, and the minimum and maximum temperatures 
are averaged for comparison. The difference between 
the minimum and maximum readings will indicate the 
temperature “spread” of the sole plate for any of the 
given thermal control settings. This temperature spread 
is an indication of the thermal conductivity qualities of 





ELECTRICAL MANUFACTURING 








HANDLE THERMAL CONTROL 
FRONT KNOB 
SHELL T/P 






Point N°1 


HEEL 


249) 125 


SHELL BACK 
Point N°5 


CH} Gir} 


SHELL 44 SHELL CENTER SHELL % 
Point N°2 Point N°3 Point N°4 


Actual averaged temperature readings (circled) on 
non-working surfaces and ideal safe temperatures (in 
squares) in deg F. See Table IV for supporting data. 


the sole plate material. (See table of sole plate tem- 
peratures.) For automatic irons with temperature reg- 
ulating control, an average temperature of 315 C and a 
maximum temperature of 350 C on the face of the sole 
plate are standards set by the Underwriters Labora- 
tories. An automatic iron with temperature limiting 
control only shall not exceed 370 C. These tempera- 
tures are determined when an iron has operated contin- 
uously, and the thermal equilibrium is established. In 
the case of automatic irons, the adjustment is set at 
maximum heat. 

Scorch patterns were also made to give a picture of 
the heat distribution of the sole plate. Scorch patterns 
are made by resting the iron on a piece of white blotting 
paper placed on the soft ironing pad or other smooth 
surface. The iron is heated to a temperature of 530 F, 
as indicated by a thermocouple at a point 1% in. from 
the tip of the sole plate. The iron is allowed to rest 
on the blotting paper for a period of 1% min. Scorch 
patterns may also be made from a “cold” start, but the 
results are not always satisfactory with slow heating 
irons. The thermal control is set at “linen” (which 


represents maximum operating temperature), then the 
iron is connected and allowed to warm up for 5 min. 
Also tabulated are temperature readings on non- 
working surfaces (see chart). The handle temperatures 
were taken at two points, at the middle and at the 
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front end. Maximum temperature permitted 1s YU C for 
wood, and 150 C for phenolic compositions. These 
standards also apply to thermal regulating knobs or indi- 
cators. The temperature readings recorded indicate 
that the average thermal control knob was as hot as the 
bulb of a 60-watt electric lamp. The control knob 
should be insulated from the radiant heat of the shell, 
as well as from the heat conducted through ‘the operat- 
ing shaft of the thermostat. 

The temperature reading at the heel rest, with iron 
idling, will indicate whether the heat will scorch the 
support surface. Temperature should not exceed 200 C 
when the iron is idling upon a cotton cloth or padded 
soft surface upon which it is operated. 

Shell temperatures were taken at five points: tip, 
center, one-quarter from tip, three-quarters from tip, 
and tail. These measurements were made after bring- 
ing the temperature of the sole plate to 530 F. The sole 
plate measurements were taken at a point 14 in. from 
the front tip. The heat of the shell during the average 
operation of the iron is far above that of boiling water. 
Some consideration should be given to deflecting the 
radiation from these hot shells or providing heat insula- 
tion to lower shell temperatures. 

Readings were taken to indicate the warm-up time. 
Thermocouple point for this test is at the center point 
of the sole plate, with the thermal control set at maxi- 
mum heat. The time was recorded in minutes until 
the thermostat opens. Average heating time for irons 
is shown in the accompanying charts. 

Thermostat temperatures were taken at two settings 
which represent extreme high and extreme low settings. 
At both the high and low setting, the readings were 
taken when the thermostat opens and closes. The open- 
ing and closing temperature readings are averaged. The 
“differential” is the opening temperature less the closing 
temperature. The regulator “spread” is the difference 
between the average figures recorded for the low and 
high settings of the thermal control. 

From the data collected, sufficient information was 
available to ascertain the causes of most of the failures 
of low grade irons as well as quality irons, and to select 
those features which might be incorporated into an ideal 
iron. 


MAJOR DESIGN REQUIREMENTS 


What is a good iron? Briefly, it is one that is easy 
to use, has durability and stability, and is free from 
shock hazards. These major requirements head a long 
list of details and parts, each of vital importance in the 
construction and usefulness of the iron. 

Ease of use involves such factors as weight, size and 
shape of sole plate, handle shape, thermal control posi- 
tion, operating temperatures of parts, and the attached 
supply line cord. 

Durability covers materials used and their finish, and 
the mechanical assembly. 

Stability is produced by design characteristics pro- 
portioned to create good balance. 

Shock hazard is mainly caused by poor location of 
electrical conductors or by the misuse of insulating 
materials. 

The weight of the iron is an important factor in the 
ease of handling. It governs the design of the component 
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parts as well as the overall style. The theory that irons 
have to be heavy to do the pressing originated with the 
use of early hand irons, which cooled rapidly once they 
left the kitchen. range or other heating source. Relying 
on weight to do the pressing, as the iron cooled it was 
pounded and slammed. It is not necessary to pound 
an electric flat iron, with its controlled temperatures, 
but the habit of slamming lingers on. Sliding, not 
slamming, is the correct way of handling modern elec- 
tric irons, utilizing the heat rather than weight to do 
the work. The many irons that are overweight are the 
result of copying older models. 

The ideal weight of a household iron is about 3 to 4 
lb. Increases in weight unnecessarily increase the load 
and the amount of energy required to do the work. Ac- 
tually it is the combination of heat and moisture of the 
dampened laundry that does the ironing. However, 
irons below the minimum practical weight of 3 Ib, 
become too light to do an efficient pressing job. The 
handling of underweight irons is strenuous and tiring, 
since additional muscular tension is set up in controlling 
the light load. Traveling irons usually weigh 1% to 
2 lb and are intended for short time use, not for a family 
laundry. The light weight is sufficient for ironing only 
light pieces and freshening up garments wrinkled in 
traveling cases. 


SOLE PLATE DESIGN 


The materials, shape and dimensions of the sole plate 
account for the major portion of the weight of the com- 
plete iron. There are two basic sole plate shapes: the 
Alumi- 


triangular one and the double pointed ellipse. 
num alloy and iron castings, and steel stampings are 
materials used for sole plates. The thermal conductivity 


is highest in the aluminum alloys. Cast iron and steel 
stampings have a rating of about one-fourth of the 
thermal conductivity of aluminum alloys. Aluminum 
therefore has the advantage of better heat distribution, 
a factor that is important in the small area of a sole 
plate. The thickness of the sole plate is another impor- 
tant factor. Obviously thin plates will conduct heat 
quickly from the element, but will overheat. Thin soles 
do not maintain an ironing heat and they necessitate 
frequent energizing of the element. The thickness of 
the sole plates may vary from 3% in. to % in. A mini- 
mum thickness would permit a larger overall area for 
a light weight iron. The sole plate area of a practical 
iron should be at least 25 sq in. 

The machining and finishing of a sole plate depends 
upon whether it is a cast or stamped part. Rough 
aluminum castings are cleaner than iron castings and 
require less finish machining, and because of the softness 
of the metal, it is more workable than the other mate- 


THERMOSTAT 
AEA TER 


SOLE PLATE 


Proper mounting of thermostat to obtain optimum 
heat transfer from sole plate. 
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Proposed Features of an Ideal Electric 
Flatiron 


1—SOLE PLATE: beveled tip, rounded top edge, cast aluminum 
% in. thick, over 27 sq in. area 


2—-THERMAL INSULATOR SHIELD: cast aluminum baffle un- 
der shell, treated to reflect heat back to the sole plate 


3——PLASTIC SHELL: to give heat insulation for operator’s hand 
and minimize shell radiation; easy to clean, light weight, 
deep cup shields the hand 


4—THERMAL CONTROL: dial easy to read, cool to touch, 
“clicks”’ for each major heat setting, variable between heats, 
off switch position 


5——-TWINNED THUMB REST: for left or right handed user 


6—HANDLE: angled for easy sliding; smooth without projecting 
heat, for comfortable grip 


7—PALM SADDLE: shaped for easy ironing 


8—HEATER CORD CONNECTION: line cord at rear center with 
ball swivel joint for universal use; to be used with rubber 
guard 


9—SOLE PLATE WELL: for location of thermal control ele- 
ments for most efficient operation; cast-in elements 


10——GENERAL SPECIFICATIONS: weight 3 to 4 lb; heating time, 
5 min; good stability; safe and cool rest provisions for idling 
iron; easy to repair 


rials. However, aluminum sole plate surfaces are 
scratched and marred more readily. In general, the 
working surfaces of the sole plates, of the irons tested, 
were smoothly finished. Plating did not show dis- 
coloring after use, except in the cases of two low-grade 
irons with cast iron sole plates. The edges of most 
irons were either beveled or slightly rounded. However, 
the bottoms at the front end of many plates were not 
ground or machined to remove the sharp edges. <A 
square edge at this point could cut the cloth fibers as 
the iron plows into the wrinkled laundry. The top and 
bottom edges of the sole plate sides of about half the 
irons tested were well rounded instead of beveled. 
Rounded edges are as satisfactory as beveled edges, 
formerly the only accepted shape. 

Cast sole plates are made with raised bosses, which 
require considerable machining and also thread tapping 
to fit into the general assembly of the iron. Cavities 
for the heating element and thermal control are also 
included in most of the cast designs. Sole plates stamped 
of steel plate obviously are smooth on both sides. 
Threaded studs*are welded to the upper surface for 
use in assembly. Few manufacturers use steel sole 
plates because heavy press equipment is required to 
blank %-in. stock. The resistance welding equipment 
together with required fixtures are also a considerable 
initial investment.. Many of the cast sole plates, how- 
ever, require additional machining operations, other 
than on the bottom face. A few notching and drilling 
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| | 
| Type | Weight? | 
Sample > Manu- <a | 
Number rice facturer | 
" T —Travel | i Thick- 
Group! H—Household Ib or. | Type | ness, in 
1 $7.80 2 Automatic Pe 6 1 Ae 
2 7.20 2 | Automatic (Ltd)? T | 1° 10 1 SA¢ 
3 14.25 3 Automatic H}| 4 4 2 yy 
4 8.32 1 Automatic H| 4 8 1 6 
5 | 3.40 1 | Non-Automatic H| 4 3 1 | %& 
6 $50 3 | Non-Automatic H 4 11 1 A 
7 | 9.50 1 Automatic H 3 3 1 | &% 
8 : 1495 1 Automatic H/| 4 7 1 ¥% 
9 1065 | 1 Automatic H 3 7 1 1% 
10 3 Automatic 4 oe 1 Vo 
11 } 2 Automatic H| 4 3 2 ¥% 
12 | 1095 | 3 Automatic i aoe 1 % 
{ = | ee 
Average? | 4 % 
' Manufacturer Group: 1—Old line; 2--Second line; 3--New company. (No. 6 


2 Temperature limited, with no variable adjustment 
? Weight- Total weight, including supply line cord 
“Type 1, conventional; Type 2, double ended 

> Exclusive of travel iron data 


Power Rating 


Marked Actual | Below 


Sample 


Type of Easy 
Number Input Input 5% Element to Type — 
Watts | Watts Max Support Repair' uality 
1 750 | 1777 Yes Mica Yes Variable, strip Fair 
2 500 495 | Yes Ceramic Yes Fixed, strip Poor 
3 1000 970 Yes Embedded Fair Variable, strip Good 
4 1000 1030 Yes Embedded Fair Variable, strip Good 
5 550 590 No Mica Yes None 
6 660 | 568 Yes Mica Yes None 
7 1000 | 1016 Yes Embedded No Variable, strip Good 
8 1000 | 979 Yes Embedded No Variable, strip Fair 
9 1000 | 949 Yes Embedded Fair Variable, strip Good 
10 1000 975 Yes Embedded Fair Variable, strip Fair 
11 1100 1040 Yes Embedded Fair Variable, strip Poor 
12 1000 970 Yes Mica Fair Variable, strip Good 
Average 1000 


' Availability of replacement parts must also be considered 
2 Dual figures represent readings at low-heat and high-heat settings respectively 


operations into iron castings are not too costly, but this 
work should be minimized in designing these parts. 
Sutton nooks located at the front end of the sole plate 
in one iron tested proved to be a useful feature. 

There are many minor manufacturing details of the 
sole plate which are covered by the general mechanical 


assembly of the iron. The shell covering the element 
and fitting on the sole plate should be attractively de- 
signed, as it governs the style of the iron. Matching 
or meeting lines in fitting the shell and sole plate must 
be clean, to avoid openings.. Any openings, either 
through mismatching of parts or designed purposely 
for ventilation, will permit entrance of dust or metallic 
objects that could short-circuit the electrical conductors. 
There is also a possible hazard of catching ruffles, loose 
threads, buttons or other fasteners. 

Some irons are built with a ledge of the sole plate 
projecting as much as 1% in. beyond the shell. This 
exposes an area of rough sole plate surface which in 
addition to its unsightliness permits a considerable loss 
of heat conducted to the outer surface of the shell and 
causes overheating. 


SHELL DETAILS 


Shells of older models were high and sometimes un- 


necessarily large. Modern streamlined iron shells are 


squat and most of them are torpedo shape, with broad 
The 


pointed front, tapering towards the rear. tail- 


SEPTEMBER 1947 


Table I— Mechanical Specifications of Electric Irons Tested 





Shell 














Sole Plate Handle 

| Hand 

Area | Length | Width Thumb = om- 
sq. in. Material | in | in Material Rest a fortable 
21 Steel 6% 3% | Wood No 1% No 
= — aluminum . 2% | ene a 1% ow 
ast iron | | enolic ° 1% air 
= a stamping | 7% | sa + poe _ 4 : | _ 
t | | 1 | 

= | Cun | ag | 3a | woea | No | ae | Ne 
26 Cast aluminum | 83/46 | 45/6 Phenolic Yes 1% Fair 
25 Cast steel | 8 4% | Phenolic No 1% | Fair 
26 Cast aluminum 85 | 3% Phenolic No % Fair 
24 Cast aluminum 9 47jAg | Phenolic No 1% | Fair 
28 Cast iron 9% | 45.6 Phenolic No | 1% | No 
24 Cast aluminum 83,4 4 Phenolic No 1% | Fair 

26 8% | 436 1% 


Table Il1— Comparative Electrical Characteristics of lrons Tested 


Thermal Control 


out of business) 





Line Cord 


Temperature Oper. Temp 
Control — — ion C J H d 
Quality | Range? | Spread | deg. F. | deg. F. annecrar om . co 
deg. F. | deg. F Low High | 
Too low 10 160 240 410 Small size Plug | Right 
5 300 305 Standard pins | Plug, spg. quard | Center 
Good | 20-50 205 280 520 Attached Spgs. guard Right 
Too low!) 20-25 233 150 410 Attached Rubber | Right 
— Standard pins | Plug, sp9. guard | Center 
- Standard pins | Plug, spg. guard | Center 
Good | 15-20 327 90 430 Attached Rubber | Right 
Poor 70-42 233 173 490 Attached Spg. guard Center 
Fair 30-42 318 92 410 | Attached Spg. guard Right 
Good | 20-20 200 100 320 Attached Rubber Right 
Poor 50-35 | 368 90 500 Attached Spgs. guard Center 
Fair 50-35 | 220 210 430 | Attached Spg. guard Right 
34 34 263 148 439 








piece of the shell extends beyond the rear of the sole 
plate and forms a heel rest. A new trend in design is 
to have shells pointed at both ends. Since this type of 
shell aoes not have a heel, a special idling rest or stand 
must be provided. 

A practical shell size is 8% in. long by 4% in. wide 
by 1% in. high. These dimensions are merely a basis 
for a good working size and may vary with the indi- 
vidual design. Steel stampings drawn to shape are the 
best shell forms. Since the shell should be only about 
14 in. at the deepest draw, the press tools are not too 
expensive. Drawing the material strengthens it, and 
the steel may be selected from available sheet stock 
gages running as low as 0.020 in., especially if the 
assembly affords some reinforcement, such as handle 
and thermostat brackets. Steel is used for shell stamp- 
ings, because in addition to its strength, it is more adapt- 
able to a chromium plated finish than aluminum, which 
requires additional steps in the plating finish. Other 
metal shells, particularly aluminum or “red” metal al- 
loys (copper and brass) are better heat conductors and 
may radiate excessive heat to the handle. 

Initial tooling should be -planned to prevent the com- 
mon fault-of leaving drawing marks and wrinkles on the 
sides of the stampings which were evident on many iron 
shells examined. These marks are difficult to remove 
and the highly polished finish exaggerates the imper- 
fections, which blacken and corrode. Engraving tools 
were used on the shells of some irons to emboss thermal 


/ 
> 
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control graduation or dial markings and to add decor- 
ative trim. 

The shell of one of the low-priced irons was sprayed 
with enamel finish. This type of finish is not well suited 
for the high temperature operations of irons. 

In the design of any iron in which the element is 
embedded and concealed in the sole plate, it is possible 
to eliminate the use of a metal shell. In a proposed 
iron, the molded handle is designed to have a portion 
formed to cover the sole plate and act as a heat insulat- 
ing shield. 


HANDLE REQUIREMENTS 


The handle should include several working features. 
The combination of grip and thumb rest, idling rest, 
means of connecting line cord, and housing the thermal 
control adjustments, should all be part of the handle. 
The grip should be comfortable, with a broad saddle at 
the rear in which the palm naturally seats itself, with 
thumb rest at the front end. The sloping angle of the 
handle, higher at the front, aids in the sliding technique 
of modern pressing. The modern handle should be 
“twinned,” that is, designed so that it will accommodate 
either a left or right-handed user. Only two of the 
irons tested contained most of the desired handle fea- 
tures, although this was obtained at the sacrifice of the 
efficiency of some other parts. Both had thermal con- 
trol adjustment at- the front end which either shifted 
the thermostat out of the center of the heat mass or led 
to weak mechanical thermostat assemblies. 

None of the irons tested had a perfect grip. Most 
of the handles were arched, a design ideal for lifting or 
carrying weights, but not desirable for sliding or push- 
ing. With the modern trend toward squat irons, many 
handles were built too close to the shell or thermal con- 
trol knob, with little clearance between the knuckles and 
heat conducting parts. A large hand would be cramped. 
On the other hand an iron with an overly high handle 
is easily pushed over and upset. 

In addition to other faults, the first irons available 
generally were supplied with wooden handles. Wood 
has long been outmoded for this use, mainly because it 
splits, and is not acceptable for use at temperatures 
above 90 C (194 F). Wooden handles usually require 
metal bracket arrangements, which conduct the heat 
directly from the sole plate or hot shell to the through 


A handle that is right for “lift” is wrong for “slide,” 
which is the function of an iron. 


bolt in the handle. Wood screws used in place of th 
through bolt are weak means of fastening as they pull 
out with normal use. 

Black, high-heat phenolic was used for most of the 
molded handles. Mineral filled high-heat materials 
have heat resisting values of 400 F. In all cases, the 
wall thicknesses were sufficiently strong. 

Few handles were molded with threaded inserts for 
mounting. Inserts are important as there is consider 
able shearing strain at the mounting screws. Self 
tapping screws driven into plastic are not a sufficiently 
strong mounting method .for iron handles. Only a 
few manufacturers used lock washers to hold the mount- 
ing screws. These assemblies generally also had metal 
inserts. 

Although proper materials were used, many of the 
handle molds were either poorly made or had dimen- 
sional errors. Mismatched molds produce high parting 
seams. The ridge of superfluous material along the 
centerline of the handle was often sharp enough to make 
the grip uncomfortable. After ironing an average fam 
ily laundry, the parting line was impressed across the 
fingers and palm of the user. 

At mounting points where the handle and metal parts 
were assembled, there were many misfits which were 
corrected at assembly by grinding portions of the mold 
ed handle. Some plastic parts were chipped and the 
high lustre finish destroyed, giving the iron a second- 
hand appearance. Mounting by means of a milled rod 
or hook and slot arrangement is a good mass production 
assembly method and was the type of assembly most 
frequently used. 

The requirements for traveling iron handles are 


Table I11—Chart of Sole Plate Temperature Variations at Various Thermal Control Settings 
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Stabilized Maximum Thermostat Setting 





Table IV— Comparative Temperature Chart of Non-Working Surfaces of Irons at 


















* 
Samiile Control Factors Sanat Heel Shell Points (See sketch), deg F he Plate Handle 
albert Temp. | Time no F emp. 
ae degF | Min deg F | 43 1 2 3 4 5 deg F Middle | Front end 
1 160 220 | 300 340 330 320 530 100 - 
2 305 | 3% 250 275 280 270 305 100 90 
3 330 | 4% 120 None 280 240 230 220 320 530 90 80 
4 450 | 6% 160 130 300 280 260 270 270 470 90 100 
5 530 | 10 170 250 300 310 270 260 530 110 
’ 6 530 | 11 170 | 240 210 230 210 190 530 100 
7 450 | 4 199 260 360 350 330 330 260 450 115 115 
& 500 | 5% 180 204 | 290 300 300 250 235 410 | 130 138 
9 > ae 150 204 310 280 260 260 210 530 | 120 123 
he 10 320 | 2% 120 160 240 220 210 200 170 320 90 90 
i 11 500 | 5 130 225 315 310 310 310 315 470 100 140 
12 430 | 5 150 260 280 300 310 270 260 430 130 120 
it Average | §.9 151 198 286 279 275 259 249 107. 143 


















different. They must be built for hight weight, compact 
carrying purposes, with a simple arrangement for oper- 
ating set-up. The use of screw threads should be avoided 
as they are easily stripped, and loose wing nuts or clamps 
should be made captive to the iron so that these parts 
will not be lost or misplaced. Folding handles must 
be provided with positive action locking devices for 
the operating position. The locking hook of one of the 
traveling irons tested was distorted and did not snap 
securely. When the lock slipped under normal ironing 
and handling, the handle collapsed, clamping the user’s 
hand against the hot iron shell. 


HEATING ELEMENTS ANALYZED 


Electrical components varied with the quality and 
assembly of the individual iron, and it would be unfair 
to generalize as to their quality and efficiency. 

Three types of heating elements are used : 

1. The embedded or molded unit, used in most of the 

high quality irons. 

2. The fish spine or element ribbon wound on mica 

forms, long a favorite, in the lower-priced irons. 

3. The element coil fitted into grooved ceramic forms. 

The molded type of element is the most efficient, 
because the heat of the resistance coil is conducted 
directly to the sole plate into which it is embedded. 
Irons with cast iron sole plates have the embedded 
element in a groove which is filled with ceramic cement, 
or magnesium oxide powder. The material is usually 
compressed and has a hard smooth surface. The element 
practically becomes a part of the sole plate, although 
perfect distribution of heat is not always possible, as 
the groove is run just inside of the outer periphery of 
the iron, leaving a dead spot in the center. This draw- 
back is minimized by the higher thermal conductivity 
of aluminum. Some sole plates are made with a metal 
seal over the embedded element unit. 

The strip or ribbon resistance material is more dur- 
able than the wire coil. Frequent reheating of the 
element weakens the resistance metals and tight wires 
will not withstand the constant physical shock, especially 
when the iron is pounded. Manufacturers who special- 
ize in heating elements for enclosed units, however, use 
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helical wire coils held concentrically within a steel tube 
by hard pressed insulation. The wire is firmly sup- 
ported by the insulation and not affected by shock as 
are open coil windings. The tube is formed to fit into 
the element recess of the sole plate, or may be cast in 
place. 

There are many mica forms cut with stock dies. Usu- 
ally the fish spine elements are wound in two halves 
which fit on either side of the sole plate bosses or mount- 
ing studs. In the assembly, the two elemnt halves are 
placed between two outer mica insulator forms and 
eyeleted together. These eyelets are the cause of fre- 
quent failures. Terminal strips are connected on the 
eyelets and if they are free to move, as was the case in 
several irons tested, they either short the iron, or de- 
crease the space between electrical conductors, lowering 
the value of the insulation. A loose connection at the 
eyelet will cause arcing, and the resistance ribbon or 
terminal pigtail will burn away at this point. The 
winding notches of stock forms should be selected to 
provide an even distribution of heat and to accommodate 
the required length of resistance wire. Short cuts here 
resulted in spotty heating or overheating of the sole 
plate. 

Heavy diameter resistance wire must be used with 
ceramic element forms. These forms have the advantage 
of easy assembly and provide good terminal mountings. 

The power input of the average automatic iron is 
1000 watts. The non-automatic irons are about 500 to 
600 watts, while travel irons tested were rated between 
500 and 650 watts. The Underwriters Laboratories’ 
standards allow a 5 per cent excess of the marked rat- 
ings. Most of the irons tested usually exceeded the 
marked. power input, but were within the maximum 
limitations. 

One thousand watts are necessary for quick heating 
of the sole plate and it is important that the current be 
carefully controlled. If irons of only 500 watts are 
allowed to remain idle with an uncontrolled input, they 
will quickly overheat, will cause scorching and burning, 
and in extreme cases, fire. Non-automatic irons must 
be disconnected from the electrical supply intermittently 
by removing the plug or supply line cap. Some iron 

(Continued on page 186) 





107 










UOnILATIUN 


Requirements 
May Affect Designers’ Decisions 


N DESIGNING electrically powered equipment 

one of the fundamental problems confronting the 

engineer is the method of lubricating the various 
mechanical moving parts. This is particularly true be- 
cause of the trend toward devices requiring no lubrica- 
tion by the user throughout the useful life of the prod- 
uct. Formerly the designer depended to a great extent 
upon the wisdom and experience of the maintenance 
man, relying upon him to lubricate the machine prop- 
erly. Since he could not be assured that the lubrica- 
tion instructions would be followed implicitly, a com- 
promise or average was accepted and the potentialities 
of the lubricants could not be exploited completely. 
Now that the problem is completely within the control 
of the designer on those devices requiring no supple- 
mentary lubrication and there is more assurance that 
devices produced for industrial applications will be 
lubricated in the manner specified, the alert designer 
of electrically driven devices can profit by a fundamental 
knowledge of the subject of lubrication. 

It is true that the designer need not be a lubrication 
expert any more than he need be a motor expert to 
integrate motors in his product properly but an ap- 
preciation of lubrication fundamentals will make it 
possible for him to realize optimum conditions with 
minimum cost and assure dependable, trouble-free per- 
formance of his product throughout its normal life. 
The type of bearing, the bearing size, material, and 
finish; the clearances, the operating speeds, the bear- 
ing loads and stresses; the atmospheric conditions and 
the operating temperatures; all affect the lubricant 
selected. Hence, the design of the product can be in- 
fluenced materially by the lubricant selected and the 
performance of the product improved if lubrication is 
considered in the basic design. 

Fundamentally, lubrication is a means of overcoming 
friction. A microscopic examination of the surface of 
any phystcal part reveals that it contains hills and dales 
which tend to lock in the mating surface. The lubricant 
interposes a fluid film between the two surfaces, thereby 
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Fig. 1—Variation of viscosity with temperature show- 
ing relationships for three types of oil. V. I. indi- 
cates “viscosity index.” 


reducing or preventing wear and heat generated by 
friction. Actually, commercial lubricants do more than 
provide a film and minimize wear. In addition, they 
protect the bearing against foreign matter, atmospheric 
conditions, minimize corrosion and may remove heat 
generated in or conducted to the bearing. 

Any fluid, even water or air, is a lubricant. This is 
illustrated by the excellent results being obtained with 
phenolic bearings in steel manufacturing and marine 
applications using water as a lubricant. Neglecting 
watér and air there are some several hundred grades 
and combinations of oils and greases available so that 
the selection of the best lubricant for a given application 
is not a simple matter. The problem is complicated 
by the fact that the manufacture of lubricants, particu- 
larly greases, still is an art, more or less shrouded in 
mystery, depending upon the skill of the operator. Also 
the catalogues of the lubricant manufacturers are diffi- 
cult to correlate because trade names are used ex- 
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eration given to lubrication of moving parts in the initial design, understanding of lubrica- 


tion fundamentals is essential. 


iensively and most formulations are protected by pat- 
ents. This is particularly true of additives, or materials 
idded to lubricants to impart special properties such 
as higher operating temperature, increased load-carry- 
ing capacity, lower pour point, improved viscosity, 
improved oiliness, or reduced oxidation. Hence, the 
product designer must have a fundamental knowledge 
of the whole picture so that he is able to appraise the 
claims of the various manufacturers. 


LUBRICATING OILS 


The ideal lubricant interposes a fluid film between 
the two bearing surfaces and completely separates them. 
\ctually, the film consists of many layers and the inter- 
mediate layers are dragged along by internal friction, 
so producing heat in the lubricant itself. The greater 
the internal friction, or viscosity, the greater the heat 
generated in the film so, from this consideration, the 
oil with the minimum viscosity should be used. On 
the other hand if the viscosity is too low the oil does 
not have sufficient film strength or cohesion to resist 
heing squeezed out under pressure. Hence the viscosity 
of lubricating oil is a very important property. 

Actually the viscosity of any oil is not constant but is 
a function of temperature. As shown in Fig. 1, the 
viscosity decreases with temperature. The change is 
greatest in those oils refined from naphthenic or Gulf 
Coast crudes and is least with those made from par- 
affinic base crudes of the Pennsylvania fields. Hence, 
the naphthenic oils are arbitrarily assigned a viscosity 
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index of O and the paraffinic oils, 100. 


in viscosity with temperature was an advantage when 
lubricants were selected by a hit-and-miss process be- 
cause, within limits, when too heavy an oil was used 
in a bearing, the internal friction in the lubricant caused ‘ 
it to heat up, lowering its viscosity until a balance was 
However, this is not a cure-all because too 
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Table I—Physical Properties of Various Kinds of Greases 
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The characteristics and properties of lubricating oils 
and greases are defined by tests established by the Amer- 
ican Society of Testing Materials, the American Petroleum 


Glossary of Lubrication Terms 


Institute, and other interested agencies. The terms are | 
grouped together and defined so that the uninitiated can 
obtain a clearer understanding of the lubrication picture. 





Viscosity is a measure of the internal friction or 
the resistance of a liquid to flow. The lower the vis- 
cosity the more freely it flows. 


Absolute viscosity is the force required to move 
a plane surface of one square centimeter over another 
plane surface at the rate of one centimeter per second 
when the surfaces are separated by a layer of liquid one 
centimeter in thickness. This force is known as the 
poise. Since this is difficult to determine the viscosity 
usually is expressed as Saybolt universal seconds 
(Sus) which is the time in seconds for 60 cc of oil to 
flow through a standard orifice at a given temperature. 


Kinematic viscosity is the ratio of absolute viscosity 
to the specific gravity of the oil. The unit of kinematic 
viscosity is the stoke. Viscosity in stokes, multiplied by 
specific gravity at the test temperature, equals viscosity 
in poises. 


Viscosity index is a measure of the viscosity-tem- 
perature characteristics of an oil referred to that of 
other oils. The ideal oil would be one which maintains 
a constant viscosity at all temperatures. The higher 
the viscosity index the more nearly an oil approaches 
this ideal. Since no such oil exists, an arbitrary vis- 
cosity index scale has been established. A_ typical 
naphthenic or coastal oil from the region of the Gulf 
Coast is assigned a rating of 0 and a typical paraffinic 
oil from the Appalachian region, 100. The VI of a 
particular oil is determined from the viscosity in Sus 
at 100 and 212 F by use of the following formula: 


_ L—U 
ree ax 100 


SS = 


where U is the viscosity of the oil at 100 F. 
L is the viscosity at 100 F of a 0-VI oil having 
the same viscosity as the unknown at 210 F. 
H is the viscosity at 100 F of a 100-VI oil having 
the same viscosity as the unknown at 210. F. 
The values of Z and H in Sus are obtained from ASTM 
tables. 


SAE viscosity numbers are arbitrary numbers for 
classifying oils according to their viscosities. The num- 
bers in no way indicate the viscosity index of the oils. 


given volume of oil to the weight of an equal volume 
of water. Petroleum oils are tested at 60 F or the 
readings are corrected to this temperature. 


API (American Petroleum Institute) gravity 
is an arbitrary figure related to specific gravity in the 
following manner: 

141.5 
specific gravity — 





API gravity (degrees) = 131.5 

The higher the specific gravity the lower the API gravity. 
Paraffinic oils have low specific gravities and high API 
gravities. 


Specific gravity is the ratio of the weight of a 
| 


heavy an oil means large power losses, lowered viscosity 
with heat produces a non-uniform oil, and at start there 
is danger of the bearing overheating and seizing before 
the dil has had a chance to thin out sufficiently to 
lubricate the bearing. 

A large change of viscosity with temperature or a 
low viscosity index is even more objectionable today. 
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Flash point is the temperature at which an oil first 
gives off sufficient inflammable vapor to ignite when 
approached by a small flame or spark. 


Fire point is the temperature at which an oil first 
will continue to burn if ignited. 


Cloud point of an oil is the temperature at which 
its paraffin wax content, normally held in solution, begins 
to solidify and separate in crystals, causing the oil to 
appear cloudy. 


Pour point of an oil is the lowest temperature at 
which it will flow or can be poured. 


Neutralization number of an oil is the weight in 
milligrams of potassium hydroxide needed to neutralize 
the acid content of one gram of the oil. 


Steam emulsion number is the time in seconds re- 
quired for an oil to separate from an emulsion of oil 
and steam. 


Precipitation number of an oil is a measure of 
the amount of solid matter or sediment precipitated from 
the oil in a prescribed test. 


Ash content is the amount of non-combustible ma- 
terial in the oil. 


Carbon residue expressed in per cent by weight 
of the original oil represents the amount of carbo- 
naceous deposit left when the oil is burned. 





Sulphur content is the amount of sulphur in the 
oil. 


Corrosion is caused by the presence of small amounts 
of free sulphur or corrosive sulphur compounds in the 
oil. Their presence is detected by the copper-strip 
corrosion test. The amount of discoloration of a clean, 
polished strip of copper placed in the oil at 212 F for 
three hours indicates the corrosiveness of the oil. 


Oxidation forms sludge and acid in oil. There are 

various oxidation tests and the results are reported by 
the amount of sludge or acid formed, the increase in 
oil viscosity, or by the length of time required to pro- 
duce a specified quantity of sludge or acid. 
| 


Penetration is a number which indicates the con- 
sistency or hardness of greases. The penetration number 
indicates the depth in tenths of millimeters to which 
a pointed cone penetrates the grease when dropped into 
a sample from a given height. 


Dropping point of grease is the temperature at 
which it passes from the semi-solid to the liquid state 
under certain test conditions. 


Extreme pressure lubricants (EP lubricants) are 
mineral oils and greases compounded with certain ad- 
ditives which increase greatly their load-carrying ability. 








Great variations in temperature experienced by air- 
craft components and high operating temperatures 
possible with silicone-insulated equipment prevent the 
use of the common petroleum lubricants because of 
their poor viscosity index. The viscosity index has 
been improved to meet these conditions by refining 
techniques of increasing severity and also by the de- 
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elopment of chemical additives which are compounded 
vith the oils. These additives, known as viscosity 
idex improvers, usually are polymers of rather high 
iolecular weight. High molecular weight polymers of 
sobutylene were first used for this purpose and, more 
ecently, polymers of methacrylic esters. These addi- 
ves flatten out the viscosity-temperature curve, in- 
reasing the operating range of the lubricant. 

In addition to improving the viscosity index, the 
idditives depress the pour point of paraffin-base oils 
{0 to 50 F and retain their properties under cyclic 
temperature changes. Actually, the pour point of 
ordinary oils is higher than the viscosity-temperature 
curve would indicate because the wax content crystal- 
lizes out of solution, preventing its flow. The additives 
modify the crystal structure and inhibit the growth of 
crystals, thereby lowering the pour point of the oil. 

Another solution to the problem of finding an oil 
which will maintain its viscosity over a wide tempera- 
ture range is the use of oils not made from petroleum. 
There are two types available, namely silicone liquids 
and synthetic lubricants. Silicone oils have been pro- 
duced which will flow at —120 F and will not oxidize 
at 302 F. These silicone oils find their most valuable 
application as hydraulic fluids where an extremely small 
change in viscosity with temperature is a requirement. 
However at moderate loads the heat stability, non- 
volatility, water resistance, and oxidation resistance of 
the silicone liquids make them more effective lubricants 
than petroleum oils but at higher loads the silicone 
liquids become less effective. 

The silicone fluids offer interesting possibilities which 
have not been explored completely because the viscosity 
can be controlled by the molecular structure of the 
fluid. The kind and number of hydrocarbon units 
allowed to combine with the silicon atoms control the 
number of cross linkages to adjoining molecules and 
hence the length of the silicone molecule. Silicone fluids 
consisting of long-chain molecules have a high viscosity 
and short-chain liquids are extremely fluid. The freez- 
ing and boiling point of the liquid varies with the 
viscosity. 

Lubricating oils with high viscosity indexes also are 
produced by the synthesis of natural or other hydro- 
carbon gases. These synthetic lubricants are not petro- 
leum products. Two types now are available in a wide 
range of viscosities. One type is insoluble in water at 
room temperature and the other is soluble. Since no 
wax is present in the oil, pour-point depressants are 
not needed to prevent crystallization. Also, the oxida- 
tion products are low molecular-weight, volatile com- 
pounds so that there is a negligible increase in viscositv 
with use. These synthetic lubricants are superior to 
the silicone fluids in their load-carrying capacity. In 
fact, they exceed the capacity of uncompounded petro- 
leum oils of comparable viscosities and, with additives, 
approach the region of extreme pressure lubricants. 

As already mentioned there are hundreds of chemical 
compounds added to oils to improve certain properties 
Neglecting the synthetic and silicone fluids, lubricating 
oils consist of mineral and fixed oils with additives. 
The mineral oils are refined from crude petroleum. 
Eastern oils contain a karge percentage of paraffin 
hydrocarbons, western oils a large percentage of naph- 
thalene, and mid-continent coils have properties be- 
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tween the two. The paraffin oils are preierred because 
of their superior oxidation resistance, rupture strength 
(between 4000 and 5000 psi), and lower viscosity 
change with pressure and temperature. Fixed oils. 
produced from animal, fish, or vegetable, cannot be 
distilled without decomposition. They possess a high 
degree of oiliness, unusually high film strength, and 
exceptional ability to adhere to metal surfaces. Hence 
the fixed oils are added to mineral oils to enhance these 
properties. Ojiliness is particularly important at low 
speeds, high pressures, or high temperatures. 

Since mineral oils, no matter how highly refined, 
have a tendency to deteriorate in use, increasing their 
viscosity and forming organic acids and sludge, addi- 
tives are used to inhibit oxidation and corrosion. Then 
detergent additives are used to dissolve solid deposits 
and prevent coagulation of sludge in large masses which 
may hinder the flow of the lubricant. Also small per- 
centages of silicone fluids are used as additives to re- 
duce the surface tension and prevent foaming. 

The importance of additives to lubricating oils is 
best illustrated by the relatively recent development of 
extreme pressure lubricants capable of functioning at 
high pressures and high rubbing speeds. The first EP 
lubricants were produced by the addition of sulphur to 
mineral oil even though the accepted theory was that 
sulphur in the presence of water is corrosive to metal. 
As was expected, these first lubricants were corrosive 
to certain metals but it was found that if the sulphur 
was chemically combined so that it was stable at normal 
temperatures, it was inactive and non-corrosive. Up 
to 400 F the sulphur imparts nothing to the lubricant. 
Above this temperature the sulphur becomes active and 
forms a metallic sulphide on the bearing surface which 
prevents galling or scuffing. The development of EP 
lubricants was complicated by the fact that approxi- 
mately one per cent was the maximum amount of 
sulphur that could be combined in a straight mineral 
oil and this was insufficient to prevent galling and 
welding of the bearing. The difficulty was overcome 
by adding such compounds as lead-naphthanates, lead 





Fig. 3—Stewart-Warner alemite progressive lubri- 
cation system on a Toledo Machine & Tool Company 
press, showing use of pressure gun. 
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Fig. 4—Multi-slide stamping 
machine with a_ pressure 











lubricating system incorpo- 
rated in the design. 














oleates, fatty oils and the like with which the sulphur 
could be combined in sufficient quantities. In addition 
to lubricating under high pressures and high rubbing 
speeds, these oils have high torque resistance, so that 
they opened up a whole new field of lubrication. In 
fact, without them the hypoid gears of the automobile 
would have been an impossibility. In like manner, if 
the electrical product designer appreciates the po- 
tentialities of modern oils, mechanical impossibilities 
in his design may become realities. 


GREASES 


Even more important than lubricating oils to the 
electrical product designer are lubricating greases. One 
of the advantages of using grease instead of oil is that 
a bearing can be packed with grease at the factory 
whereas oil usually is added by the ultimate user. 
Hence, the product designer has better control over the 
lubrication when grease is used. Also, grease is de- 
sirable where oil dripping is objectionable, where 
foreign matter in the air may work into the bearing, 
or where extreme moisture conditions are encountered. 

Fundamentally, grease is a plastic or semi-solid ma- 
terial consisting of metallic soaps in combination with 
mineral oil. Additives often are used to enhance cer- 
tain properties. Greases usually contain 80 to 90 per 
cent of the base oil which may be any of the ones 
already described. The metallic soap is made by boil- 
ing animal fats or fatty acids with an alkali such as 
sodium or calcium hydroxide. The soap itself has no 
lubricating properties but affects the physical and 
chemical characteristics of the grease. Once the soap 
has separated from the oil, lubrication is lost. Also 
the properties of greases are affected by the kind of 
oil used and the manner in which the soaps and oils 
are mixed and handled in the preparation of the grease. 

As shown in Table I, greases can be divided into 
seven categories based upon the type of metallic soap 
used in the formulation. The most common types used 
in the lubrication of electrically driven machines are 
the calcium or lime base, the sodium or soda base, and 
the mixed base consisting of a mixture of sodium and 
calcium base soaps. These are available combined with 
mineral oils of various viscosities. In general, all 
factors being equal, a grease film will support a some- 
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what heavier load than an oil film so that an oil of 
slightly lower viscosity can be used in the grease than 
when the oil is used alone as the lubricant. 

Calcium-base greases are emulsions and not true oil- 
soap solutions. Since the oils are not compatible with 
the calcium soap, water is used as a stabilizer in the 
manufacture of the grease. This limits the operating 
temperature to 175 F, maximum, because above this 
temperature the water begins to evaporate from the 
grease, causing it to deteriorate. The safe operating 
temperature is increased by using high boiling chemicals 
instead of water as stabilizers. Calcium-base greases 
are buttery in texture and highly water resistant but are 
affected by centrifugal action or churning so they are 
unsatisfactory for high speed anti-friction bearings. 

The sodium-base greases need no stabilizer in their 
manufacture because the oil and soap are compatible. 
Usually this type of grease is fibrous in texture and 
can be made to exhibit adhesive and cohesive properties 
needed for high starting- and running-torque applica- 
tions. Since the grease contains no water, its operating 
temperature is not limited by evaporation and it per- 
forms satisfactorily at temperatures up to 300 or 400 
F. Also, it resists centrifugal action better than the cal- 
cium-base grease. The texture of sodium-base greases 
can be changed from fibrous to smooth and buttery if 
the grease is “preworked” in its manufacture. There- 
fore, this grease is satisfactory for the lubrication of 
hall and roller bearings except in the presence of mois- 
ture because it is soluble in water and will be washed 
out of the bearing if exposed to moist atmosphere. 

The mixed-base greases represent an attempt to take 
advantage of one or more of the desirable physical prop- 
erties of the calcium or sodium-base greases. They 
require considerable care in the formulation and the 
properties of the resultant lubricant resemble the char- 
acteristics of the major component. As an example. 
small percentages of calcium soap are added to sodium- 
base greases to make them smoother and improve their 
water resistance. 

The aluminum and lithium soap-base greases are 
special greases developed to meet definite needs and 
cannot be classified as general-purpose lubricants. The 
aluminum-base greases consist of mineral oil thickened 
with aluminum stearate or aluminum oleate. The tex- 

(Continued on page 166) 
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Design of Fluorescent Lighting 
System for Subway Cars 


Cold cathode equipment for operation on 600-volt d-c power 


supply has been successfully designed for New York City’s 


new subway cars. Other electrical equipment has been redesigned. 


COLD-CATHODE fluorescent lighting svstem 
operating on 600 volts d-c, as well as other im- 
provements in the electrical equipment, features 

a completely redesigned subway car for the New York 
City transportation svstem. Some 650 of these new 
cars are now on order—representing about 10 per cent 
of the total cars in service. First of these new ‘‘de- 
luxe” cars was recently exhibited in New York and 
disclosed several interesting examples of ingenious de- 
sign. The lighting system itself is claimed to be the 
first successful installation of fluorescent lighting in a 
subway car and the first use of such lighting on a 600-volt 
d-c circuit. 

The suitability of fluorescent lighting for subway cars 
came naturally to the attention of car designers and New 
York City transportation engineers in their continuing 
studies of improved lighting facilities. Fluorescent tubes 
placed along the length of the car were obviously desir- 


Fig. 1—A number of important electrical design ad- 
vances have been incorporated in this new “de-luxe” 


subway car destined for the New York City transit 
system. Most important is the installation of a cold 


cathode fluorescent lighting system operating on 600 
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able for obtaining a uniform and restful distribution of 
light. The design problem then revolved around a choice 
between the hot cathode and the cold cathode type. After 
exhaustive studies and field tests the decision was in 
favor of the cold cathode type. Three factors were in- 
volved in the decision: (1) Long life; (2) life indepen- 
dent of frequency of strating ; and (3) instant starting. 

In subway operation the last two factors are particu- 
larly critical owing to the great number of third rail gaps 
caused by section breaks and crossovers. On one sub- 
way run, for example, about 19 miles in length, some 27 
interruptions were recorded. As B. F. Cordts,* of the 
New York City Transit System points out, based on a 
run of 60,000 miles per year and the same interruption 
rate, the lamp would be started 85,000 times—far ex- 
ceeding the number of starts that any of the present hot 


* B. F. Cordts, New York City Transit System, ‘“‘Modern Car Equip- 
ment for New York City’s Subway System,” AIEE Technical Paper 
47-43, American Institute of Electrical Engineers, New York City. 


Sylvania Electric Products, 


volts d-c. Note also the new type of vertical fans. 
Each 72-in. fluorescent tube with associated equip- 
ment is a complete unit. Detail above shows how 
the glass diffusing panels swing down to facilitate 
maintenance. 
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cathode lamps could withstand without failing. 
The development of the fluorescent lighting system 
was placed in the hands of Sylvania Electric Products 
Inc. As shown in the model car, the system comprises 
twenty-four 72-in. instant-starting cold cathode K lamps 
which are shielded by directional-type glass diffusing 
panels and operate on 600 volts d-c. Continuous strips 
of the lamps (see Fig. 1) extend down the entire length 
of the car on each sidewall along the convex edges of 
the ceiling, while an additional strip, interrupted only by 
stanchions and electric fans, is installed along the center 
line of the ceiling. To allow for simple maintenance, 
the luminaires are designed so that each section can be 
opened easily and one side swung down from the ceiling 
for cleaning or replacement of the lamps. Each lamp, 
with its resistor, starting system, etc., is a complete 
‘package” unit. 

Light output is about 1300 lumens per lamp, oper- 
ating at 110 milliamp. With ballasts, lamps consume 
about 69 watts each. Compared to existing New York 
City subway cars using twenty-two 1.6-amp lamps in 
series, an increase of approximately 100 per cent in 
lumen output is achieved for an increase of about 65 per 
cent in power consumption. The lamps have each a 
rated life of 8000 hr independent of starting frequency 
caused by current breaks resulting from third rail gaps. 
A practically shadowless light, warm-white in tinge, 
results from the specially designed tubing and associated 
equipment. 

Circuit for the cold cathode lamp as used in the car 
is shown in Fig. 2. Fixed resistance takes the place of 
two snaall ballast lamps because variation in light output 
due to voltage fluctuation is not sufficient to warrant 
the added maintenance required by use of the ballast 
lamps and sockets. Voltage fluctuations are of relatively 
short duration, although the swing may be large, rang 
ing from a low of 400 volts to as high as 750 volts. 

The destination signs, placed above car windows to 
be free of obstructions, are reflector-lit by concealed 
green cold cathode lamps, each 28 in. long (Fig. 3). 

Other electrical improvements have been incorporated 
in the new car. The old, windmill type fans have been 
replaced by eight 10-in. fans, installed at ceiling height 
in pairs at main aisle stanchions. Each pair of fans is 
mounted on a specially designed ceiling bracket which 
also contains the emergency light. Fans are adjusted to 
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RESISTANCE 
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SOLID END SPRING END 
SOCKET SOCKET 


FIXED RESISTOR CIRCUIT 


Fig. 2—Circuit diagram of the 600-volt d-c cold cath- 
ode fluorescent circuit for New York City subway 
cars. Fixed resistor ballast is included. 
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Fig. 3—Cold cathode fluorescent tubes are also used 

in the ingenious design shown here for the directional 

signs in New York City’s new subway car. Tubes 
are 28 in. long and provide a green light. 


circulate horizontally over the heads of passengers 1n- 
stead of downward, thus delivering far better air circu- 
lation, lIach fan has an outside protection guard. 

Thermostatic control of car temperatures will enable 
body heat of passengers to be utilized during “rush” 
hours. Tests indicate that this will reduce costs sub- 
stantially by cutting down power consumpion for heating 
during peak hours. An individually controlled electric 
heater has been provided for the motorman’s cab. 

Motors are truck mounted, are hung on the transom 
and connected to a separate gear unit through a flexible 
coupling. High angle, helical single-reduction gears 
running in oil were selected for quietness and low tooth 
loading. Due to high rotor speeds and specified small 
air gaps, anti-friction bearings are used throughout the 
motor and gear units. There are four motors per car, one 
per axle, to evenly distribute accelerating and braking 
loads. Dynamic braking is incorporated in the design.* 

Other design improvements include many mechanical 
features, such as additional and wider doors, additional 
rubber vibration insulation, coil springs instead of ellip- 
tic springs, and other details beyond the scope of this 
report. The new subway cars are being built for the 
New York City Board of Transportation by the Ameri- 
can Car and Foundry Company. 


L 
* Motors are 100-hp size and are being manufactured by General Elec 
tric and Westinghouse. See also ‘“‘“New Subway Cars for New York Will 
Have Dynamic Braking for Quicker Stops,” page 206, June, 1947, 
ELECTRICAL MANUFACTURING. 


Industrial Design Exhibit at Half-Year Mark 


Traveling exhibit of the Society of Industrial Designers 
marked the half-year point in its ’round-the-country schedule at 
its recent showing at the Milwaukee Art Museum. After a 
month in Milwaukee the exhibit moved to the Los Angeles 
County Museum of History, Science, and Art, where it will 
close September 24. It will open at the San Francisco Museum 
of Art on October 8. The later schedule includes the Portland 
Art Museum and the Seattle Art Museum. Earlier in the year 
it was shown at the Philadelphia Art Alliance, the Detroit In- 
stitute of Arts, the Toledo Museum of Art and the Minneapolis 
Institute of Arts. 
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Right 
screw head and run wild . . . and it doesn’t 
with Phillips Screws. 


No place for a driver to slip out of a 





Belou With any other type screw than a 
Phillips, applications like these would require 


slow, careful, and costly driving. 


Excerpts from another of the series of independent gouge finished wood, so that expensive repairs or an 
surveys by James O. Peck Co. of assembly savings entirely new piece were necessary. Often costly plate 
made with Phillips Screws in leading plants. glass would be broken. Phillips Recessed Head Screws 


< , yut a stop to such spoilage completely. 
“In show case assembly,” explained the plant manager, ! I ws I ’ 


“you're dealing with expensive, highly finished ma- “NO BURRED HEADS HAZARD. Phillips Screws don’t burr, so 
terials. That’s one big reason we've been using Phillips polishing cloths are not snagged, or merchandise such 
Recessed Head Screws for over ten years. as stockings and underwear damaged. In show cases for 
: food, where moisture is present, this freedom from 
burring leaves the plating on screw heads intact so that 
there is no unsightly rusting. 


“DRIVER SLIPPAGE ELIMINATED 100%. We went to Phillips Screws 
: because we'd had so much driver slippage with slotted 
screws. A driver jumping out of the slot would often 
“DRIVING TIME SHORTENED .. . APPEARANCE imPRoveD. The Phillips 
Recess is so much easier to locate that a “third hand” 
isn’t needed in such operations as fastening together 
two pieces of wood. You start driving sooner and finish 
faster. And the attractive Phillips Head adds an extra 
touch of refinement to the show case design.” 


HOW MUCH COULD BETTER ASSEMBLY SAVE Your Send for the 
complete Columbus Show Case report and 
others, covering wood, metal, plastic products 
... packed with ideas for saving money on your 
assembly line. Mail the coupon TODAY. 









Typical of the ultra-modern, beautifully finished show cases in which the 


Columbus Show Case Company uses thousands of Phillips Screws. 
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American Screw Co. Pheoll Manufacturing Co. | EM-21 
Central Screw Co. yRoe? Reading Screw Co. | Providence, R. 1. 
eee > — ~— | Send me reports on Assembly Savings with Phillips Screws. | 
American Hdwe. Corp. Scovill Manufacturing Co. | 
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Metallized Circuits 





Reduce Wiring Costs 





Three steps in the production of a Spraywire circuit. 
The panel at the left has tape stencil applied, and is 
ready for sandblasting. Note the eyelets. The center 


panel has been metallized, and the stencil has not yet 
been removed. At the right is the completed Spray- 
wire amplifier, sprayed conductors imbedded in chassis. 


JOHN T. COLLIER 


Spraywire Laboratories, Inc. 


TOR many years electrical manufacturers have 

sought a practical means of extending automatic 

processes to wiring operations in production. Un- 
til recently the introduction of new techniques to the 
assembly line left this one area unmarked by major 
change; hand wiring has been slow to yield to mechan- 
ization. However, manual methods of wiring are no 
longer the only means available* and one of the newest 
developments in this field is the adaptation of metalliz- 
ing to the mass production of electrical circuits. 

Spraywire Laboratories, Inc., of Minneapolis, con- 
trols the pending patents on the process and related 
devices, and licenses its use to electrical manufacturers. 
Reduction in production time and costs, employment 
of better or cheaper materials, and improvements in 
design are some of the advantages which can accrue 
from its use. 

Appropriately called “Spraywiring,” this process em- 
ploys standard metallizing equipment and methods for 
spraying circuits directly onto a chassis. Basically it 
consists of spraying atomized metal (preferably through 
a stencil) to form conductive strips within grooves 6n 
dielectric panels. The resulting circuits are permanent- 
ly imbedded in the base insulating material. Any of 
the metals commonly used as conductors can be sprayed, 
and the dielectric materials found to be suitable in- 
clude plastics, ceramics, wood, glass, and others. 

The mechanics of the process are simple. Grooves 
for containing the conductive strips can be sandblasted 
into any dielectric which is usable with the process, 





*See “Elements of Radio Circuits Printed on Ceramie Plates,” Exec- 
TRICAL MANUFACTURING, April, 1946, p. 138; and “Standardized Stamped 
Wiring for Low-Power Circuits,” July, 1947, p. 98. 
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and can be pre-formed in some materials. If the 
grooves are pre-formed, the need for a stencil is elim- 
inated. Under this procedure the entire panel is metal- 
lized, and all of the metal deposited outside of the 
grooves is machined off. This technique has been 
tested experimentally, but it appears that any advantage 
incidental to obviating the use of stencils is more than 
offset by the requirements of machining. 

The most suitable stencil now available is made of 
a special masking tape, developed for this purpose by the 
Scotch Tape Division of the Minnesota Mining & Man- 
ufacturing Company. This material has a surface suff- 
ciently hard to stand up under sandblasting and metal- 
lizing, and is lightly adhesive on one side. Stencils 
embodying the wiring design to be produced on the 
panels can be die-cut in continuous strips. Applied to 
mask the panels, the stencils are not removed until 
after both sandblasting and metallizing have been com- 
pleted. Two things are accomplished by the sandblast- 
ing: grooves are formed in the panels coinciding with 
stencil openings, and the surfaces of these grooves are 
roughened. Since sprayed metals adhere to rough sur- 
faces, the abrasive action on the dielectric material in- 
sures a good bond between it and the sprayed metal. 
With the stencils still in place, the panels are then 
metallized. During this operation at least 0.005 in. of 
metal is deposited in the grooves. Stencils made of 
masking tape are used only once; they are removed 
immediately after metallizing and are collected for sal- 
vage of the metal which was deposited on them. Ex- 
periments with “semi-permanent” stencils made of other 
materials including metal have been made, but so far 
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GUARDIAN 


This trio of standard Guardian Stepping Relays: (1) continuous rota- 
tion, (2) electrical reset, (3) add and subtract—will start you off with 
a minimum of design ard keep your product operating indefinitely. 
The Guardian Steppers shown are adaptable to numerous applications: 
automatic circuit selection; automatic sequence selection of circuits; 
automatic sequence cross-connection of circuits. They are used in au- 
tomatic business machines, production totalizers, conveyor controls, 
animated displays, telephony, remote tuning, with a host of additional 
uses you will soon discover. On each, the contact finger rotates coun- 
ter-clockwise. All three Steppers follow 10 pulses per second within 
the rated voltage range of the relay. Special construction prohibits 
skipping or improper indexing of the ratchet. Available in separate 
units or in combination with relays, contact switches, solenoids; com- 
pletely assembled and wired to terminals; mounted on special bases or 
in enclosures. ‘‘Special’’ modifications are obtainable in production 
quantities. Write for Bulletin SR. 


GUARDIAN © 


1627-K W. WALNUT STREET ‘ 


A CCMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 





Series 100 Snap-Action Relay * Guardian Featherub Switch 





Series 500 Midget Relay 


BbLECWT RIG 


CHICAGO 12, ILLINOIS 


Series 1-A Solenoid 
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A Spraywire radio chassis con- 

trasted with a product of con- 

ventional wiring. In the for- 

mer, the circuit is imbedded 

in one side of the chassis and 

the components are mounted 
on the other side. 





none of these have proved to be as good as the tape. 

Connections with the sprayed conductors are made 
with metal eyelets, which are inserted by machine prior 
to sandblasting and metallizing the panel. These eyelets 
are inserted in the panel so as to bond with the conduct- 


ive strips when the latter are sprayed in. The leads 
of components, sockets, etc. are soldered to the exposed 
ends of the eyelets. Both sides of a panel can embody 
Spraywiring, and where this is done eyelets are used 
for the interconnection of strips on opposite sides. 
Wire sizes can be matched accurately by sprayed 
conductors of similar metal content. Since it is most 
conyenient to spray metal in relatively thin deposits 
(0.005 to 0.007 in. in thickness), the width of a sprayed 


conductor determines its resistance. Where insulation 


of the sprayed conductors is necessary, this can. be 
applied by dipping, spraying, or brushing. 

Metal spraying equipment can be used for spraying on 
surfaces that are not flat, and since the tape stencils are 
flexible, it is possible to mask and spray conductors on 
chassis which have been pre-shaped in accordance with 
Sprayed conductors need not be 


design requirements. 





A. M. Hathaway, center, inventor of Spraywiring dis- 

cussing process with engineers who developed stencil 

material, Clarence Knapp (left) and James Corbin 
(right) of Minnesota Mining & Manufacturing Co. 
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straight and angular ; they can be curved in the manner 
of conventional wiring. The technique can be adapted 
for use with VHF in certain applications. Because of 
their dimensions and relative placements in a panel, 
there is less distributed capacity in sprayed conductors. 
These qualities, together with the large number of mate- 
rials which can be used with the process, make it a 
flexible production method suitable for varied applica- 
tions. 

As an indication of the speed in production which is 
possible with metallizing techniques, the equivalent of 
1,000 sq ft of panel material can be sprayed with two 
Metco type Y guns in an efficient production set up in 
4hr. The extent of the conductors or degree of com- 
plication in a wiring design to be sprayed onto a given 
surface does not affect the production time. While 
faster production and the resulting lowered manufac- 
turing costs may be the chief benefits possible, the 
process offers other advantages almost as important. 
Time required for inspection after manufacture is re- 
duced, as are rejections for faulty wiring. The need 
for much soldering is reduced, and that which must be 
done is simplified because of the location of the solder 
points on a flat surface. 

The process presents to the designer new possibilities 
for the use of space and form and it produces circuits 
of neat and clean appearance. The inherent strength of 
Spraywiring makes it less subject to damage, and the 
absence of masses of wires on a chassis simplifies the 
task of any repairman who may service it. These 
obvious advantages can be strong selling points for 
devices which incorporate the process. 

Electronic devices including amplifiers, various types 
of radio receivers, and control panels have been pro- 
duced by the process. It may eventually have wide 
application and bring new economies in production of 
equipment to which it can be adapted. 

The illustrations used with this article are supplied 
by the Minnesota Mining & Manufacturing Company. 





Data on Powder Metallurgy Compiled 


A comprehensive list of powder metallurgy patents repre- 
senting more than a century of progress in this art has been 
compiled by the National Bureau of Standards. The data 
obtained from a collection search of 2,253 patents, and classi- 
fied in related groups with a short abstract for each invention, 
is contained in NBS publication M184, “United States Patents 
on Powder Metallurgy.” It is available from the Superin- 
tendent of Documents, Washington 25, D. C., at 30¢ per copy 
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Now you can have the proved 
economy of a shaded pole motor 
in a new high power range 


Here is a new, exclusive package of potential product 
design and sales advantages for you... all wrapped 
up in the new Fasco F.H.P. Motor Series R. Fasco 
experienced engineering and production know-how 
brings you in this Fasco shaded pole F.H.P. motor 
new high power, available before only in a capacitor 
or split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and run- 
ning torque requires up to 14 H.P. Designed for 
continuous operation under long hour duty load. 
Quiet, economical, trouble-free operation, depend- 
able speed control and other Fasco F.H.P. motor 
advantages are incorporated. 


Plus FASCO-bwikt quality 
features for better performance 
2 INTEGRAL COOLING FAN, of new 


design and large vent holes, 


@ TAPELESS COILS, for improved 


heat dissipation. 


@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 


@® LUBRICATED from large felt-filled 


reservoirs and a new oxidation-resist- 
ant oil. 


5 BEARINGS are precision oil-less, self- 
aligning type. 


W h i TE on your company letterhead for com- 
plete information including dimensions, specifications 


and performance data. No obligation. 
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Styrene-Base Potting Resin for 
High-Frequency Circuits 


Potting of subminiature components and subassemblies is 


one of many possible commercial applications for a casting 


resin developed by National Bureau of Standards to meet 


rigorous requirements for wartime electronic equipment. 


XTENSIVE wartime investigations by the Ord- 
nance Development Division of the National 
3ureau of Standards has led to the formulation 

of a special casting resin of the cross-linked polystyrene 
type providing exceptional mechanical and _ electrical 
properties (see Table I) for potting circuit components 
in high-impedance, high-frequency equipment. The in- 
vestigations were initiated because various available 
resins were not suitable for the exacting insulating re- 
quirements in special military electronic applications 
(such as the radio proximity fuze). The critical require- 
ments in a potting resin for such applications were as 
follows : Low power factor, low dielectric constant, short 
polymerization period at low temperature and atmos- 
pheric pressure, high impact strength, small volume 
shrinkage on polymerization, dimensional and electrical 
stability, and low moisture absorption. The NBS Cast- 
ing Resin (as the resin has been designated) is said not 
only to meet these requirements but to fulfill the addi- 


Fig. 1—Plug-in type multistage electronic control unit 

potted in the new styrene-type NBS casting resin de- 

veloped’ by the National Bureau of Standards for use 

in high-impedance, high-frequency circuits. Note 
small size of unit. 
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tional requirements of low viscosity and low surface 
tension, thus making it suitable for pouring through 
small openings. 

Peacetime commercial applications for this resin are 
varied: Not only electronic circuits, but complete plug- 
in subassemblies can be rigidly embedded to provide 
superior electrical insulation and also protection against 
atmospheric conditions and shock. In high-impedance 
control devices, the resin can be used to provide effective 
protection against such service conditions as vibration, 
chemical fumes, salt spray, and humidity. The resin is 
seen particularly adaptable for use with subminiature 
components and subassemblies in a diversity of such 
electronic products as hearing aids, portable radio equip- 
ment, and subminiature control devices and_ instru- 
ments. 

The final formulation was developed after resin con- 
stituents were systematically varied. The precise chem- 
ical technology involved in the determination of the final 


Fig. 2—Another application of the NBS casting resin 

is shown here in a register position control motor 

(right) and its plug-in two-stage control amplifer. 

Note how conventional subminiature components were 
potted to form the plug-in assembly. 
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MAX-MIN MODEL—Shows high 
or low temperatures reached 
since last setting 


IN TEMPERATURE 
MEASUREMENT, 100! 


In temperature measurement, too, WESTON leads the 

way! The sturdy, all-metal construction of these WESTON 

thermometers, plus their simplicity of design, materially 

reduces~thermometer breakage and maintenance, and 

safeguards their high initial accuracy over long periods 

‘of time. Available in sizes, types and stem lengths for ’ : 

most applications. For information on the complete line 

see your jobber, or local WESTON representative. Weston ies 3 a <2 eety 
‘Electrical. Instrument Corporation, 617 Frelinghuysen. 

Avenue, Newark 5, New Jersey. 


MODEL 226-L—Laboratory 
Model : 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
NEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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formulations is not essentially within the. scope of this 
report but it will be observed from Table II that the 
formulation incorporates styrene and dichlorostyrene 
polymers and styrene monomer. The dichlorostyrene 
and the solution of divinylbenzene serve to accelerate 
the rate of polymerization of styrene. Moreover the 
dichlorestyrene also acts to reduce flammability as well 
as to allow the employment of divinylbenzene as a cross- 
linking agent. The cross-linkage in the final product 
imparts to the polymer certain thermosetting charac- 
teristics that slightly increase the heat distortion point. 
The NBS casting resin is prepared as follows: Im- 
mediately after putting the components in a suitable 
mixing vessel the moisture is placed on a roll mill to 
prevent clumping and is rolled until a viscous dispersion 
is formed. Following about 16 hr of continuous rolling, 
the casting resin is ready for use, requiring only the 
proper quantity of catalyst to initiate polymerization. 
Special treatment must be given the 2,5-dichlorostyrene, 
as it may contain an excessive amount of inhibitor which, 
if not removed, would interfere with the polymerization 
and electrical properties of the casting resin. A method 
by which the inhibitor may be conveniently removed 
consists of treating the monomer with a 10 per cent 
sodium hydroxide solution, washing and drying. 








Fig. 3—This dual-stage amplifier with circuits printed 
on a ceramic plate is protected from atmospheric con- 
ditions and handling by being embedded in the NBS 


casting resin. 
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Table I—Mechanical and Electrical 
Properties of NBS Casting Resin* 


} 


Property Value 
Compressive strength, psi 17,000 
Izod impact, ft-lb per in. of notch 0.228 
Coefficient of therma! expansion per deg C 11 x 10-5 

(approx.) 
Water absorption (24 hr immersion) per cent 0.01 
Volumetric shrinkage on polymerization, percent} 8.0 
Density of monomer 1.13 
Heat distortion, deg C 68-70 
Power factor (at 100 mc and 50 per cent RH) 
Dielectric constant (at 100 mc and 50 percent RH) 
Dielectric strength (4 in. sample; volts per mil) 
Volumetric resistivity (megohm—cm) 





* Developed by the National Bureau of Standards. Properties as tabulated 
have been determined on resin cured at 50 C employing 0.1 per cent benzoyi 
peroxide as the catalyst. 





Table Ii—Formula of NBS Casting Resin 





| Amount 
Constituent | by weight, 

per cent 
2,5-dichlorostyrene 33.0 
Poly, 2,5-dichlorostyrene 21.5 
Styrene monomer 21.0 
Polystyrene 11.0 
Hydrogenated terpheny! 13.0 
Solution containing 60 per cent divinylbenzene 0.5 





The method of polymerization affects the electrical 
properties of the casting resin only slightly. The length 
of time of polymerization of the resin should therefore 
be the minimum required for the chain length of the 
polymer to build up to a point beyond which there is 
no improvement in mechanical properties and all mono- 
mers are eliminated. The minimum time, however, varies 
with the catalyst, the percentage of catalyst used, and 
the temperatures at which the polymerization is imitiated 
and carried out. In addition, the size of the casting must 
be considered. 

Polymerization should be initiated at a low tempera- 
ture and with a minimum amount of catalyst. Otherwise 
an increasing polymerization rate may cause cloudiness 
or create small bubbles in the finished product or pro- 
duce deficiencies in mechanical strength. Small amounts 
of catalysts are recommended for very large castings of 
potting compound. 

In applying this resin certain precautions are neces- 
sary: In devices where glass vacuum tubes are em- 
ployed, it is necessary to provide protective measures 
such as rubber jackets for the tubes to guard against 
cracking through thermal and mechanical shock. Sharp 
corners should be eliminated from any object which is to 
be cast to avoid crazing through strain at such points. 
Additional curing of the resin for a few days after the 
initial curing cycle will serve to eliminate or reduce 
such strains. 

When objects are to be suspended within the center 
of the casting resin, it is advisable first to gel a portion 
of the resin and then to allow the gelled resin to support 
the sample. The mold is then filled completely with the 
casting resin and cured, after which the line of demar- 
cation is invisible. Glass and properly lubricated metal 


molds have been used successfully. Silicone grease can 
serve as the lubricant. 





ELECTRICAL MANUFACTURING 


You will find valuable 
help in this Contact 
Handbook for Engineers. 
An authentic source 

mailed gratis. Ask for 


your copy. 
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_ 


HEAVY DUTY and 
SEVERE ARCING 


The versatile electrical contact 
metal developed by 


FANSTEEL 


An exclusive product of Fansteel powder metal- 
lurgy, FASTELL combines ideal conductivity 
with high hardness, resistance to mechanical 


wear, arc erosion, sticking and pitting. 


The FASTELL series in many compositions 
of silver-molybdenum, silver-tungsten, and cop- 
per-tungsten, is demonstrating its superiorities 
in scores of applications involving high current 
resistive and inductive a-c and d-c loads in 
motor starting switches, industrial and aircraft 


relays, circuit breakers, and many other uses. 


FASTELL electrical contacts may be exactly 
what your product needs. You are cordially 
invited to use the counsel of Fansteel’s experi- 
enced contact engineers on any contact problem, 


without obligation. Write. 
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WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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THREE-POSITION SENSITIVE RELAY 

Highly sensitive and fast-acting three-position or null 
indicating polarized relay (Type 6FX8A) is specially 
designed as an output device for relay-terminated control 
circuits and servomechanisms. Contact structure provides 
up to four normally open circuits for each polarity (total of 
eight) with power handling capacity said to be comparable 
to that of light- to medium-duty switching relays. High 
forces and balanced armature design combine to give relay 


































high resistance to shock and vibration. 

Armature has snap-action centering or detent and does 
not move gradually with increasing coil current. Minimum 
differential power requirements (when coil has two op- 
posed windings for use in a push-pull output circuit) are 
about 0.005 watt per contact pole. Operation is said to 
be unaffected by stand-by current variations. With single- 
wound coil, about 0.0025 watt per pole is required. Con 
tacts are rated each at 5 amp, 110 volts, a-c, nominal. They 
may be ganged in double-break or paralleled pair arrange 
ments. Relays are available open or hermetically sealed. 
Sigma Instruments, Inc., 60 Ceylon St., Boston 21. 


SMALL INDUCTION MOTOR 


Four-pole, shaded pole induction motor (Model B) is 
of the semienclosed type and has been specifically designed 
for driving fan blades in air circulators, room heaters, 


































etc., as well as for radio-phonographs, wire and tape 
magnetic recorders, and similar applications where com- 
pactness and quiet, cool-running operation are desirable. 

Dimensions are 334 x 3% in. with length 2% in. over 
main portion of end bracket and approximately 314 in. 
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over the bearing housing. Shaft diameter is %e6 in. Typical 
unit as illustrated is rated at “%o hp at 1600 rpm, 115 
volts, 60 cycles. Other horsepower ratings may be obtained 
by varying lamination stack thickness. Starting torque 
is approximately 40 per cent of torque at full load rating. 
Motor is adaptable to design changes on mass production 
basis to meet special load requirements. Alliance Manu- 
facturing Co., Alliance, Ohio. 


SHOCK-PROOF APPLIANCE THERMOSTAT 


Ruggedly built and compact appliance thermostat (trade- 
marked Thermoswitch) has been designed for flat-surface 
applications such as flatirons, automatic ironers, sterilizers, 
hot plates, dairy water heaters, etc. Two models are 
featured: For high temperatures, with range of 175-600 F; 
for low temperatures, with range of 50-250F. Maximum 
load ratings: 1200 watts on 110 volts, 60 cycles. Struc- 
tural details, including one-piece welded case, provide pro 






tection against shock, vibration and tampering. Torque 
applied to terminal binding posts does not shift contact 
support members. Temperatures adjusting screw does 


not drift under normal vibration. Side or bottom mounting 
is standard. Cross-mounting bracket is available for special 
applications. Overall dimensions: % x 5% x 2% in. long. 
lKenwal, Inc., 51 Pleasant St., Ashland, Mass. 


PHOSPHORESCENT ACRYLIC RESIN 

Phosphorescent Lucite acrylic resin is now available in 
sheet form in commercial quantities. Material is said to 
glow up to 12 hr after exposure to ordinary light. Potential 
applications include baseboards and panels for light switches, 
dial faces, instrument panels, appropriate parts of radio and 
television sets, lamps, etc. The new material is said to 
combine all the characteristics of standard Lucite resins 
with the phospherent properties. E. I. DuPont De Nemours 
and Co., Inc., Plastics Dept. 137, Arlington, N. J. 


BERYLLIUM-COPPER ALLOY 

Beryllium-copper alloy ( Berylco 165) contains 1.7 per 
cent nominal beryllium content, otherwise complying with 
ASTM Specifications B 194-46T, and is offered as a lower 
cost general-purpose material than the standard 2-per cent 
alloy. It is available in heat-treatable or mill-hardened 
condition; in strip, wire and rod. Typical applications for 
the heat-treatable alloy include flat springs, contact blades, 
formed parts, electrical connectors. The mill-hardened alloy 
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Here are two extremes . . . two widely divergent examples of in- 
jection molded plastics jobs recently produced by CMPC. We hope 
they give you an idea... first, an idea of the scope of our facilities 


.. our ability to produce fine injection molded parts, in any quan- 
tity, and in an extremely wide range of sizes. Perhaps they'll also 
give you an idea of the quality of our work, for neither Zenith 
nor Westclox would OK anything but tops in quality, and they’re 
both old customers of ours. 


Of course, injection molding is just one phase of our business. 
Our compression molding department is equally large and is 
equipped with every needed size and type of press to insure maxi- 
mum molding efficiency and economy in the production of any job. 


And .. . our experience in product development . . . working 
closely with our customers in design and engineering . . . includes 
the pioneering of many famous “‘firsts.” 


Hundreds of America’s leaders of industry have found 
CMPC a good place to come for the best in molded 
plastics ... a dependable source of sound, practical ad- 
vice and economical production. They like it... and 
they come back for more. 


If you’re looking for such a molder, we suggest you 
phone or write today. A discussion of your problems 
will involve no obligation and may lead to their satis- 
factory solution. 


Representatives in principal industrial centers 





MOLDED... 


Illustration shows the cabi- 
net for the new Zenith “Hols- 
day” portable radio injec- 
tion molded of gleaming ma- 
roon polystyrene. The little 
fellow at the left is a West- 
clox . - %” mm dia- 
meter... molded of ivory 
polystyrene with a metal in- 
sert. 


CHICAGO 51, ILLINOIS 


COMPRESSION dad INJECTION sxolding of all plastic materials 
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e e e ASCLEAN AND 
SHARP AS YOU CAN DRAW 


Special mechanical processing gives Arkwright Trac- 
ing Cloths a translucence that produces perfect 
reproductions. That’s why there are no distortions or 
“ghosts”, caused by pinholes, specks or thin spots. . . 
simply clean, sharp lines. 


Arkwright has been preferred for over 25 years, be- 
cause of its unique ability to produce prints just as crisp 
and precise as it is possible to draw . . . and do this 
months and even years after tracings have left the 
board. Arkwright literally “builds” permanent trans- 
parency into every sheet by a special mechanical proc- 
ess. Arkwright tracings reproduce as if nothing but 
the lines were going through the printer. 


And this cloth never becomes brittle with age. It can 
take erasure after erasure without wearing through. 


Check these things yourself at our expense. Send for 
free working samples. Test them thoroughly . . . you’ll 
soon see what we mean when we say “lines as clear 
as if suspended in air”. Arkwright Finishing Co., 
Providence, Rhode Island. 


ICA'S STANDARD FOR OVER 25 
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is particularly adaptable for high production of small parts 
and goes from forming into assembly without any harden- 
ing operation. Properties of the mill-hardened alloy indi- 
cate high tensile strength combined with a degrée of 
ductility sufficient to withstand extreme forming operation 
Strip No. 1 hard, for example, develops 100,000 psi tensile 
strength, but can be bent 180 deg on itself without fracture 
The Beryllium Corp., Reading, Pa. 


ALUMINUM-HOUSED FRACTIONAL-HP MOTOR 

General-purpose, fractional-hp motor in 4-, %-, %4-, and 
%-hp sizes, features lightweight aluminum housing and 
simplified, attractive external design. Particularly adapt 
able for applications where motor is exposed to view 
Weight is said to be reduced by approximately 50 per cent 
compared with equivalent conventional units. Motor is of 
continuous-duty, drip-proof type, rated 220/440 volts, 60 





cycle, 3-phase. Structural elements include lubricated, 
double-sealed bearings, special high-tensile strength alloy 
for housing, and easily accessible stator and rotor cores 
Rotor is molded aluminum. Shaft end-play is kept to mini- 
mum. Positive ventilation is provided. Motor can be 
operated vertically and horizontally. Overall dimensions: 
86 x 8% x 10°%e in. length (including 2%e in. shaft). 
Weight (%4-hp size), 19% lb. Electra Motors, Inc., 1110 
N. Lemon St., Anaheim, Calif. 


Transferring Heat Through Tank Sides 


That's what Hotpoint decided to do with their electric 
water heaters and found advantages never realized with 
immersed elements. The whole tank conducts heat to 
the water because of the intimate contact between element 
and tank metal. Better read it. SEE PAGE 79. 





BUILT-IN TIMER 
oo = Timer (Model VF) for 
built-in applications in elec- 
tric dish-washing machines, 
automatic laundry units, au- 
tomatic vending machines, 
and other equipment requir- 
ing time and sequence con- 
trol is available in 1- to 6- 
circuit models for operation 
on 6, 24, 110 or 220 volts, 50 
or 60 cycles. Contacts (rated 
10 amp) are single- o1 
:, double-throw. Slow make o1 
break, or snap-action contact is available, depending on 
application. Timers are equipped with synchronous moto! 
(Type SX) in speeds from 1 rpm to %s rph. Overall 
dimensions: Width, approximately 2% in.; length, 25¢ 
in.; height, 2% in. to 35@ in. for the 6-circuit unit. The 
R. W. Cramer Co., Inc., River St., Centerbrook, Conn. 
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NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 
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WANTED: 1,000 Electrical Mfrs. 
To Test A FREE SAMPLE Of 


BARBER GILSONITE 


Frankly, we don't know ALL the electrical prod- 
ucts in which BARBER GILSONITE may prove to 
be the “priceless ingredient’. We do know that 
many electrical goods manufacture.s have found 


.that GILSONITE has added valuable improvement 


to many products. 


BARBER GILSONITE has been indispensable for 
years in—molded products, battery boxes, electri- 
cal parts—dielectric varnishes—waxy coatings— 
wire insulation—acid, alkali and waterproof coat- 
ings—fabric saturants and preservatives—etc. 


New uses are continually being discovered. If 
BARBER GILSONITE can solve YOUR compound- 
ing or manufacturing problems, or add exclusive 
improvements to your products, we want to help 
you find it out. We will gladly provide an adequate 
sample for research, supply typical analyses and in- 
formation related to your needs. 


Address Our Nearest Office 


BARBER GILSONITE is supplied uniformly 
clean, in bazs—in grades larger or smaller 
than ',”—by carload shipment direct from 
Utah mines, or I.c.l. from local warehouses. 


Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock, but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates e Sheets e 

Tubing e Allegheny Stainless « Alloy 

Steel e Inland Safety Floor Plate e 

Bolts e Rivets e Metal Working Tools 
& Machinery, etc. 


JosePuH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 











MULTICONTACT APPLIANCE RELAY 


Multicontact two-circuit a-c relay for control applica- 
tions in appliances and automatic vending machines fea 
tures compactness and quiet. operation. Relay occupies 
only 3 cu in. Ratings: 5 amp, 115 volts, a-c, or 5 amp, 
24 volts, a-c. A large rocker bearing and ample contact 
pressure serve to minimize effects of dust and fatigue 
Molded phenolic insulators provide 46 in. creepage betwee: 





adjacent contact springs. All ferrous parts are corrosion 
proofed. Any two of the four tapped holes in base cat 
be used for mounting. Contact combinations can be varied 
to provide a wide range of relay forms. General Electric 
Co., Section E668-55, Apparatus Dept., Schenectady 5. 
me ¢ 


NEOPRENE-JACKETED CONNECTOR CORD 

Electrical connector cord with heavy-duty neoprene rub 
ber jacket (trademarked U. S. Royal Master Cords) pro 
vides extra protection against abrasion, extreme flexing and 
other damage. Applications: In portable toots and lamps, 
sound equipment, refrigerators, heaters, cash registers, etc. 

Manufacturers’ special Laytex method of insulating indi 
vidual conductors within the cord has made it possible to 
increase thickness of the neoprene jacket without increasing 
overall diameter of the cord. (Laytex is applied by a dip 
ping process that results in a thinner insulation whi'e main 
taining physical and electrical properties.) Cord is avail 
able in sizes 10 to 18 with two, three or four conductors, 
with or without steel wire reinforcement. United States 
Rubber Co., 1230 Avenue of the Americas, New York 20 





MOTOR VOLTAGE CHANGE SWITCH 

Motor voltage change switch has been designed for uni 
versal application of fractional-horsepower motors. Switch 
ing the field windings at initial installation under no load 


sia | 


conditions accomplishes selection for operation on 110 
volt or 220-volt a-c line source. Switch has two positions : 
One (normal) connects two field windings in parallel for 
110-volt operation; the other connects the two windings in 
series for 220-volt operation. 

Switch is intended as line voltage setting device and is 
operated only when not under load. Construction is de- 
signed to withstand normal motor vibration. Terminals 
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Get inte Production ina few hours 
wh WHISTLER 
ADJUSTABLE DIES 


There are plenty of other advantages in using 
Whistler Adjustable Dies. It makes sense to get 
the complete story. And it’s easy to do. Write 
for your Whistler Catalogs today. 


na 4 


Ati iame Celts -1 11 
Perforating Dies are 
in use everywhere... 
working in both large 
CIM lim lett te 


Whistler perforating dies now offer a double-barreled ad- 
vantage in getting into production faster. Standard sizes 
of round hole punches and dies... !/32 to 3”... can be shipped 
promptly. Special shapes...squares, ovals, rectangles, 
group and notching dies, are quickly made to order.., 


Equally important, set-ups are simple...take only a short 
time. Same units can be rearranged or units added in 
setting up different jobs. Production is thus speeded while 
OTT Mt Ti tele Mller ate Mile etme lilt: eee 


No special tools are needed. All parts are interchangeable. 
UM A mS Me Mee Lae le) 
La MT ee MMT St 


See us at Booth 301, National Metals Show, Chicago, October 18th to 24th 
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HAYDO 


TIMING MOTORS 


FOR Spy 
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Foley silver washers and driers are being used 
extensively in both large and small restaurants . . . 
assuring spotlessly clean silverware. The machine 
washes, rinses and sterilizes 300 pieces of flatware 
in three minutes. The complete washing cycle is con- 
trolled by a Haydon 1600 series 1/6 RPM shift motor. 


This tested Haydon application is but one of many 
. « - each plays an important part in accurate and 
dependable timing for greater operating efficiency. 
Where multiple operations are required, the Haydon 
5800 series timer is outstanding for all around 
performance. 


if it’s about time, consult Haydon engineers. Descrip- 
tive catalog available on request. 


Write HAYDON, 2500 Forest St., Forestville, Conn. 


MANUFACTURING COMPANY, INC 
FORESTVILLE id CONNECTICUT 
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may serve as junctions for line and field winding leads. 


Standard shaft is milled to fit %2 in. open-ended wrench. 
Shaft end may be machined to specifications. P. R. Mallory 
& Co., Inc., Indianapolis 6. 


HYDRAULIC V ARIABLE SPEED TRANSMISSION 


Self-contained, compact, hydraulic speed-transmission 
unit (Model T-1) provides infinitely variable speeds from 
zero or neutral to full electric drive motor speed in either 





forward or reverse direction. Wide range of speeds makes 
unit adaptable for machine drive applications in many fields. 
Unit is of the multiple piston constant torque type and has 
a rating up to 1 hp maximum and an output torque of 
52% lb-in. maximum. Separate oil sump or reservoir tank 
is not required. 

Various types of controls are available, including hand- 
wheel or lever, as well as remote controls. Dimensions: 
9% in. high, 11 in. overall length including input and output 
shaft lengths, and 7 in. wide, with % in. diam shafts. Port- 
man Machine Tool Co., Inc., 70 Portman Rd., New 
Rochelle, N. Y. 












Magnetic Materials for Tough Design Jobs 


There’s a wide range of new magnetic materials available 
to the design engineer faced with tough design problems. 
You've read much about the alnicos, but how much do 
you know about the others—cunife, silmanal, indalloy, 
hiperco, ferroxcube, and the others? You'll want to read 
this comprehensive review of ten of these new materials 
—hard and soft, metallic and nonmetallic, each with unique 
properties. SEE PAGE 74. 






EXTRA-WIDE SEALED BALL BEARING 

Extra-wide single-row sealed 
ball bearing unit (Type W-PP 
Plya-Seal) has the width of a 
standard double-row ball bear- 
ing, thereby providing additional 
capacity for a large supply of 
factory-packed grease said to be 
sufficient for years of operation. 
Leading applications include mo- 
tors, and such equipment as tex- 
tile machinery where protection 
against grease-leakage is essen- 
ox - tial. 

The extra width makes it possible to fill with the requisite 
quantity of grease without completely utilizing the space, 
thus permitting grease expansion caused by aeration and 
agitation at high speeds without danger of leakage. Spe- 
cially designed three-piece seals, consist of a synthetic 
rubber, impregnated washer between two steel split retain- 
ing rings. Snapped into outer rings the seals‘are said to 
resist bulging or buckling. Wide clearance between the 
seal and ball retainer is provided. Available in 11 bore 
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... for Dependable Spring Performance 


High operating efficiency and long life can be built 
into electrical or mechanical products through the 
use of Bridgeport’s Improved Phosphor Bronze for 
spring contacts. 

The parts illustrated above were at one time made 
from a more expensive material, and the change to 
Bridgeport’s Phosphor Bronze materially reduced 
costs without sacrificing quality and dependability. 

The outstanding spring properties of Bridgeport’s 
Phosphor Bronze—great resiliency and high fatigue 
value—are the result of improved and laboratory- 


controlled processing methods. 


fo , 
J ee 
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BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


Wipers for pin ball and slot ma- 
chines, courtesy Lion Manu- 
facturing Corp., Chicago, Ill. 





Consider the use of Bridgeport’s Phosphor Bronze 
for spring contacts in your product. Our Technical 
Service Department will be glad to assist you in 
selecting the temper and grade best suited to your 
application. 

BRIDGEPORT BRASS TECHNICAL HANDBOOK— 
write for your copy or call the nearest Bridgeport 


office. e 


BRIDGEPORT BRASS COMPANY 


“Br dgep rt” BRIDGEPORT 2, CONN ° Established 1865 
Mills at Bridgeport, Conn., and Indianapolis, ind. 


In Canada — Noranda Copper and Brass Limited, Montreal 


BRONZE - DURONZE - 


- CUPRO NICKEL 
Strip + Wire 


SILICON BRONZE 


NICKEL SILVER 
Tubing 


BRASS + COPPER - 


ALUMINUM BRONZE 
Rod - 
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sizes from 20 to 70 mm. 
Britain, Conn. 


HEAVY-DUTY TUMBLER SWITCHES 
Heavy-duty tumbler switches (Diamond H Type TU) 

are available in 1-, 2-, and 3-pole models for a wide range 
of applications in industrial and domestic equipment. 

| Switches are marked by fast-breaking, nonarcing charac 


The Fafnir Bearing Co., New 
| ‘ 
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teristics. Rated at 60 amp up to 250 volts, d-c, and up to 
500 volts, a-c. Hart Manufacturing Co., 230 Hamilton St., 
Hartford 1, Conn. 


SPACE-SAVING THERMAL INSULATION 
Practical applications of Santocel (silica-type highly efti- 
cient and space-saving insulating material, known chemi- 
cally as aerogel) for domestic refrigerators or freezers 
is now announced by manufacturers. Originally introduced 
several years ago for use in large commercial equipment, 
recent improvements and refinements in production and 
continuing research developments, now open the field of 
use to household types of refrigerating equipment. Space- 
saving characteristics of the material are said to make 
possible the increase in average refrigerator. and freezer 
capacity by up to 60 per cent. Monsanto Chemical Co., 
Everett, Mass. 





MINIATURE CAPACITORS 
Miniature capacitors with flat, wafer-like, mica-filled 
phenolic cases, provide advantages for the close stacking 
and assembly requirements of miniature electronic devices 
such as hearing aids, pocket radio receivers, air-borne appa- 
ratus, etc. Dimensions: 0.001, 0.005 and 0.01 mf ratings, 









16 x %4e x %e in.: the 0.05 mf unit measures Me x 2% x 


Rugged, precision-made HOLTITE ‘Thread-Form- 
ing” screws insure enduring, trouble-free perform- 
ance. Drive'em and forget'em! Engineered from raw 
material to final finishing to provide smooth, 
speedy application in any material. Save tapping 
costs .. . eliminate waste and spoilage — specify 
HOLITITE. Our laboratory and engineering facili- 
ties are always available for the solution of your 
fastening problems. 


aie HOLITITE-Phillips Recessed Head Screws permit 
. safe power driving on jobs previously limited to 





; slow hand driving. Cut fastening time in half... 
iL, strengthen assembly . . . add to the appearance | 


“g2 in. All are paper-dielectric type; the first two are im 
pregnated with mineral oil; the others with wax. Working 
voltages on all units is 75 volts, d-c. Operating temper- 
atures: —55 C to +65 C; the 0.001- and 0.005-mf ratings 
can be supplied for service up to +85 C. Capacitance tol 
erances for 0.05-mf rating is +30 per cent; for other rat- 


> of your product. 


CONTINENTAL 


ings +60 per cent, —20 per cent. Solid tinned copper 
le my a CO &stablished [904 terminal leads are provided. Capacitors are case-sealed to 
withstand 80 per cent R. H. Tobe Deutschmann Corp., 

OS eu CaO yy 


Canton, Mass. 
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Welded Steel Cuts 


By W. E. Benninghoff, General Manager 
TOCCO Division 
The Ohio Crankshaft Company, Cleveland, Ohio 


B thinking in terms of welded design for the fabri- 
cation of parts and assemblies of TOCCO Induc- 
tion Heating Equipment, we have been able to benefit 


in two important ways. 


1. Day after day, we use welded design in the develop- 
ment of work-handling fixtures and accessories for stand- 
ard TOCCO machines and in the designing of special 
TOCCO machines. Each must be built to match a 
specific application. Welding permits us to use greater 
ingenuity and freedom in the design of this equipment 


and to manufacture quicker, at lower cost. 


Fig. 1. Completed TOCCO Induction Heating Machine with former base. 


2. In the manufacture of our standard TOCCO ma- 
chines of all sizes and types, we use welded design for 
many parts to provide maximum rigidity and strength, 
lighter weight and lower cost. It also enables us to con- 
tinually improve these parts because we are not re- 
stricted by patterns. The cabinet frame of the 150 KW 
TOCCO unit shown in Fig. 1 is an example of the larger 


welded steel parts which we have used for some time. 


Recently we have also changed the base of the machine 
shown in Fig. 1 from cast iron to welded steel. ‘The cast 
iron base weighed 3175 lbs. compared to 1180 Ibs. for 
the welded steel base shown in Fig. 2. It was necessary 
to machine the top of the cast base to secure level mount- 


ing for the motor generator set. The welded base is 


ost of Base 45% 





Fig. 2. The new welded steel base for 150 KW machine shown in Fig. 1. 


sufficiently level as fabricated and requires no machin- 
ing, thus providing further saving. 


The total net cost saving with the welded steel base 
is 45%. 

The base of this TOCCO machine supports a 150 KW 
high-frequency motor-generator, transformers, elec- 
trical controls and other equipment, housed in ‘a steel 
cabinet. The total weight of the machine, including the 
base, is about 12,000 Ibs. In service, it must be per- 
manently level, rigid and have good vibration-dampen- 


ing qualities. 





Fig. 3. Schematic drawing of fabricated base. 


The construction of the welded steel base is shown in 
Fig. 3. Made of standard mill shapes and plate, it re- 
quires a minimum amount of welding, resulting in close 
control of tolerances and minimum cost. It is proving 


highly satisfactory in performance in every respect. 


The above is published by LINCOLN ELECTRIC in the interests of Progress. 
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For Studies in Machine Design, write The Lincoln Electric Company, Department 394 , Cleveland 1, Ohio. 


















Complete CARBON BR 
for Single Phase and 
Fractional H. P. Motors 


Here, in one handy 
volume, is complete 
Brush Replacement 
Data—from ABC Oil 
Burners to Wotton 
Battery Chargers. 


Brushes are listed under the maker’s name 
and under the motor manufacturer's — fans, 
tools, pumps, floor polishers, pneumatic tools. 
etcetera. Completely indexed and profusely 
illustrated. Yours for the asking and deserv- 
ing a permanent place in your reference file. 


SEND FOR YOUR FREE COPY NOW 
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Heating Equipment 
Small Animal Cages 
Industrial Baskets 
Baby Carriages NS rebar 
Leather Goods, etc., etc. 


Assemblies cost more than you think. 
Not the material, but the time to com- 
plete them. Check time costs and you 
will be startled. Milford knows—from 
checking time costs for innumerable 
manufacturers. That’s why they chose 
Milford Fastening Equipment 
(semi-tubular or split rivets 
and rivet setters). It flat- 
tens the time-cost curve, 
assures proved and important 
savings on assemblies as di- 7 

verse as wrist-watches and refrigerators. Don’t delay. 
Investigate today. Deliveries are not yet normal. Earli- 
est ordered, earliest delivered. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Avenue, Milford, Conn. 


1014 West River Street, Elyria, Ohio 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 
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SEALED PRECISION SWITCH 
Completely sealed, die-cas 
housed precision switch (Type 
N2) has roller arm actuatc 
adjustable horizontally and ver 
tically and has been designe 
specially for cam and slide a 
tuation on industrial equip 
ment. Complete _ protectio: 
against exposure to dirt, dust 
abrasives, etc. is provided by 
the synthetic rubber boot cov 
ering the operating plunger and 
‘ the gasket assembled betwee: 
the bottom plate and the housing case. Construction also 
protects against water, oil, grease, etc. Characteristics 
(said to be maintained throughout millions of operations ) 
are as follows: Operating force, 6 to 16 0z; release fore: 
4 oz, minimum; pretravel, 1%: in., maximum; overtravel, 
% in., minimum; movement differential, 0.006 in., maxi 
mum. Net weight is 0.64 lb, maximum. Micro Switch 
Div. of First Industrial Corp., Freeport, II]. 


SELF-LUBRICATING CYLINDRICAL BEARINGS 

Expanded line of self-lubricating cylindrical bearings, 
made by powder metallurgy, are available in standard 
bearing sizes. Bearings are of copper-tin-lead composi- 
tion, with approximately 4 per cent lead. The lead con- 
tent serves to reduce any tendency to score shaft during 
“run-in.” The manufacturers also provide the same bear 


ing material in bar and plate stock. The Wel-Met Co., 
Kent, Ohio. 





Designing With Sheet Metal Stampings 


Economies in production are often possible when pressed 
metal can be used instead of other forms. If you are 
concerned with costs, better look over the article up front 
on this subject. Stampings, welding and brazing of 
stamped parts, spinning and deep drawing are among 


the operations considered. SEE PAGE 94. 





VERSATILE FRACTIONAL-HP MOTORS 
Versatile line of fractional-horsepower motors (Model 
G) is available for use as synchronous or induction types 
and are obtainable as split-phase, single-value capacitor, or 
three-phase types. Synchronous types are rated at %4o hp at 
1800 rpm, 115 volts, 60 cycles; induction types at Yo hp at 
1700 rpm, 115 volts, 60 cycles. Broad range of specifica 
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tions can be met according to manufacturers, including 2 
pole motors at 3600 and 3400 rpm respectively. Motors 
can be wound for 1100 and 1200 rpm and for 230-volt 
50-60-cycle operation and other variations. Dimensions: 
43% in. diam, 5% in. long exclusive of shaft. Internal fan 
cooling is incorporated. Housings and end brackets are 
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HIGH HEAT 


Y-26 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unatfected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 


30 WOERD AVE., WALTHAM, MASSACHUSETTS 


Sefore you specify 
ANY MOTOR, ¢checé 
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ADVANTAGES 


~ Wide Adaptability—sizes 42 to 75 h. p. 


~~ More Flexibility in power planning. 






“~ Takes Unusual Power 


Loads 


~ Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


Y Cool 


BALL BEARING 


ENS 
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4221 Forest Park Blvd. « St. Louis 8, Mo. 











cast aluminum, black wrinkle-finished. Automatic reset 
thermal overload protection can be included. Standard 
models are base-mounted, but are adaptable for face and 
speciak mountings. Totally enclosed units can be supplied 
Manufacturers do not carry stock motors; all motors are 
produced to order, either to their own basic specifications, 
or to meet special requirements. Electric Indicator Co., 
Parker Ave., Stamford, Conn. 


CONTINUOUS-RIBBON HEATING ELEMENTS 


Continuous ribbon type of heating elements (trade- 
marked ‘Folded-and-Formed”) are designed for general 
purpose use im a wide range of equipment utilizing elec 
trically generated heat. These heating elements are 





fabricated from nickel-chromium, folded and formed into 
a parallel-crossover pattern, then mounted securely in 
porcelain refractory supports, as illustrated. Supports are 
so constructed as to permit flexibility for conformation 
to circular or otherwise curved applications. They can be 
used as single, small-size frames, or in large banks with 
equal heating efficiency. Advantages cited include: Tem 
perature uniformity ; no connections in the elements between 
terminal points; no localized hot spots; low element sur- 
face temperature; minimum carbonization. Maximum safe 
temperature, 2000 F. Trent, Inc., Leverington Ave. & 
Wilde St., Philadelphia 27. 


FLUORESCENT LAMP CAPACITORS 

Compact paper-dielectric capacitors for fluorescent lamp 
ballasts come in a wide range of capacitance values in 
round, flat oval, deep oval, and brick-shaped lead-coated 
steel cases. Nonflammable Superex impregnant is said to 
provide long life and stable electrical characteristics under 
high operating temperatures. Solar Manufacturing Co., 
1445 Hudson Blvd., North Bergen, N. J. 


MULTIPURPOSE STEP-DOW N TRANSFORMERS 

Two general types of step-down transformers for control 
and power circuit applications are available. One type 
operates low voltage devices from 115-volt power circuits 





1 


and can be used with small motor-driven devices, solenoids, 
signal lamps, relays, etc. Included is a normal reactance 
series with 8, 16, 24, and 32-volt secondaries, capacities 
from 25 to 150 va; also a high reactance series with 25 
and 30-volt secondaries, capacities from 20 to 80 va 
Variety of mounting arrangements is provided. 

Second type is for stepping down from 230-, 460- or 575- 
volt power circuits to supply 115-volt equipment. Available 
in capacities from 25 to 250 va with standard mounting feet 
or with rectangular outlet box. Capacities from % to 10 
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Problems solved by Richardson...in Plastics 


*2-DESIGN OF A PLASTIC AIRCRAFT GEAR 


O 


PROBLEM SMcwezo GEAR AS ORIG/NALLY OESIGNED 
WAS A DISK OF INSUROK LAMINATED MATERIAL, 
BoREO $f THREADED ON JHE INSIDE DIAMETER, f SCREWED 
ONTO A METAL SPIDER. AFTER WHICH, NOLES WERE 
QORILLEO THROUGH THREADED SECTIONS, (NTO WHICH METAL 
PINS WERE DRIVEN £ RIVETED. THIS METHOD OF ASSEMBLY 
PROVED INEFFICIENT DUE JO THE STRENUOUS STRESSES 
REQUIRED FOR AIRCRAFT, $ DISKS HAD TENDENCY To 
LOOSEN. JHVS THE PROBLEM WAS JO SECURE A PERMANENT 
MOUNTING WHICH COVLON'T BE LeosENED FROM THE 
SPIDER. 


SOLUTION SR scwaz0sonPLASTIC IANS RECOMMENDED 
ADOPTION OF MOLDED PROCEDURE. INSTEAD OF 
[WR EADING JHE SpIDEl2, THIS SECTION WAS OEEPLY 
KNURLEDOG A CENTRAL GROOVED RECESS WAS CUT 
APTER KNURLING. TNE SP/PER WAS MOUNTEDINA 
SUITABLE MOLOY O/SKS OF SATURATED MA ERIMLS 
WERE MOLDED INTO PLACE. MASER/IAL f/LL EO RECESS 
¢ KNUR LEP PORTIONS Jo GIVE PERFECT BONDING. 


WHEN ELECTRICAL FLASH-OVERS OCCURRED AJ LAF ER. 
DATE, MOLD WAS CHANGED Jo PERMIT /NCLUSION 
OF SATURAJED DISKS JO COVER METAL WHERE FLASH- 
OVERS OCCURRED. [N13 DESIGN CHANGE El(MINAJED 
ALL PREVIOUS PIFFICULTIES, 
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INSUROK Precision Plastics 


INSUROK is the family name of a great variety of laminated and molded plastic products produced 
by Richardson. Laminated INSUROK is available in sheets, rods, tubes, punched and machined 
parts, made with paper, fabric, glass, etc. Molded INSUROK products are made from Beetle, 
Bakelite, Plaskon, Tenite, Styron, Durez, Lucite, etc., by compression, injection and transfer molding. 


The RICHARDSON COMPANY 


Soles Headquarters. MELROSE PARK, ILL FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 
ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 


NEW YORK 6, 75 WEST STREET Soles Offices 

PHILADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG + DETROIT 2, MICH., 6-252G.M. BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. * NEW BRUNSWICK,N.J. + INDIANAPOLIS, IND. 


RICHARDSON MEANS [jgpildldy \N PLASTICS 
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THIS SCREW 
IS REALLY 


It may look like just one screw to you — but it's 
really twins, because it's doing the work of two 
screws — doing it cheaper and doing it better. 
A well-known manufacturer of household appli- 
ances (name on request) thought his product had 
too many screws and asked our Engineering De- 
partment. We thought so, too, and developed 
this single screw which works better and costs 
less. It will take only a three-cent stamp and a 
minute of your secretary's time to find out what 
we can do for you. 


NEW ENGLAND SCREW COMPANY 
Wanufacturers of Special Screws 


KEENE, NEW HAMPSHIRE 


RHEOSTAT 














Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


. Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with ‘plugs and connec- 
tors are made to customer’s specifications. 

Investigate today ‘the tpossibility of incorporat- 
ing into your plans this quality low price rheostat. 


Cae ae ae ee 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 












kva are available with heavy-duty mounting and outlet 
boxes for conduit wiring. Chicago Transformer Div., Essex 
Wire Corp., 3501 Addison St., Chicago 18. 


HIGH VISIBILITY INDICATOR LIGHTS 


Neon-glow indicators (trademarked as Indiglos) con 
prise a small neon bulb built into a molded polystyrene or 
acrylic shell designed specially for high-visibility diffusior 
Available for wide applications as pilot lights, circuit indi 
cators, volume indicators, etc., in two types, as illustrated 
Flush-mounting type (No. 201001) is for applications 
where lamp projection above panel must be kept to mini 





mum. Post-mounting type (No. 201005) covers other 
mounting requirements. Overall size No. 201001, 1% x 
‘ex % in. high. Flange thickness, %2 in. Type No. 201005, 
overall length, 2% in., under panel length, 1% in. Head 
¥% in. square. Clear or translucent white housings ar: 
standard, but clear red or amber high-temperature acrylic 
is available on special order. Both types carry UL ap 
proval for a-c and d-c service. Littelfuse Inc., 4757 N 
Ravenswood Ave., Chicago 40. 





Moving Equipment Must Be Lubricated 


With what? How much? How often? Why? Lubrication 
seems to be quite an extensive subject and there are 
many kinds of lubricants. Unless your equipment, appli- 
ance or apparatus is designed for specific kinds, applied 
in most effective ways, results will not be the best. 
Perhaps you ought to SEE PAGE 108. 





ALL-NYLON RADIO COIL SUPPORT NUT 
Molded, all-nylon, radio coil support nut (trademarked 
Esna) is self-insulating and requires no separate grommets 





or other insulating materials. Stability over a temperature 
range of —60 to +200 F is another feature. Application 
is as follows: Sub-assembly is first made of the tuning 
slug and nut. Square shank of the nut is inserted in a 
square opening in the supporting plate or top of the shield 
can. Rotation of slug causes screw to impress its thread 
shape and flare the four legs of nut outwards, thus develop- 
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LUS ENGINEERING’ SERVICE WITH G-E PERMANENT MAGNETS 


Designed by G-E engineers, 
this ALNICO permanent 
magnet holding assembly 
insures positive snap ac- 
tion in the Titan 100% 
Shutoff Automatic Safety 
Pilot manufactured by the 
Titan Valve and Mfg. Co. 
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The Magnet that Safeguards your Gas Heater 


Here’s a magnetically controlled pilot light 
for your gas heater that’s 100°% safe. While the 
pilot flame is burning, the ALNICO permanent 
magnet assembly grips a steel ring, keeping the 
gas line open. When the flame goes out, a thermal 
device and retaining spring force the holding 
magnet assembly away from the ring, shutting off 
the gas supply. 

We shall be glad to help you also with your 
magnet application problems. Backed by years of 
research and magnet design experience, General 
Electric engineers are always at your service. 

The precise quality control methods used 
throughout G-E magnet production plus accurate 
testing and rigid inspection, assure you of receiv- 
ing magnets of the highest uniform quality for 
your application. 


PERMANENT 
MAGNETS 


Moreover, greater flexibility of magnet design 
is possible with the many G-E permanent magnet 
materials now available. These include cast and 
sintered ALNICO, the ductile alloys CUNICO, 
CUNIFE and SILMANAL and lightweight non- 
metallic VECTOLITE. Metallurgy Division, Chemi- 
cal Department, General Electric Company, Pitts- 
field, Mass. 


METALLURGY DIVISION, Sec. HA-9 
CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


| 

| Please send me your new bulletin, 
CDM.-1, “G-E Permanent Magnets.’ 

| 

| 
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For More Power! 


in a rapidly expanding plant like ours, we 
have had to make maximum use of existing 
equipment. New machinery and new motors 
have not been readily available. We have 
had to use every device we knew of to 
maintain an increasing production schedule. 


We took Silicone Insulation out of our Motor 
Test Laboratory and put it to work. It has 
soved us thousands of dollars by keeping 
motors running day and night, seven days a 
week, doing the work of motors twice their size. 


Condenser water essentiol to plant operation is 
pumped through water cooling tower by these two 
sump pump mofors. Motors rated at 30 h.p. (left) and 
50 h.p. (right) were rewound with Silicone Insulation 
to enable them to handle 50% more pumping capacity. 
The constant circulation of 5000 gallons per 
minute of cooling water is essential to our 
plant operation. The original pump installa- 
tion, shown above, fell short of the necessary 
pumping capacity by some 1300 G.P.M. 
Here's how we solved that problem. We in- 
creased the capacity of the pumps by chang- 
ing both impellers and one casing. We had 
both motors rewound with Dow Corning Sili- 
cone Insulation to increase their capacity 
50%. The motor rated at 30 h.p. is now 
delivering 40 h.p.; the 50 h.p. motor de- 
livers 60 h.p.; and we are pumping the 
necessary amount of water. The motors run 
warm, but we still have power available to 
increase our pumping capacity by 20%. 
Excluding lost time, new pumps and motors 
installed would have cost us $4,000 with 
delivery 18 months away. We did the job 
for $1100 and met our increasing production 
schedules without delay. Dow Corning Sili- 
cone Insulation (inorganic materials +-DC 996 
Silicone Varnish) may also.save you many 
thousands of dollars. Specifications and 
prices of Silicone Insulation components are 
given in catalog No. L 20-3. 

See our Exhibit at the Machine Tool Show— 
Dodge Chicago Plant—September 17-26. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago «-Cleveland « Los Angeles 
In Canada: Fiberglas Canada Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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FLUIDS 


Damping 

Hydraulic 

Dielectric 

Waterproofing 

Lubricating 

Diffusion Pump 
. Mold Release 


High Temperature 
Low Temperature 
Valve Lubricants 


High Vacugm 


COMPOUNDS 


Ignition Sealing 
Antifoam A 


RESINS 
Electrical insulating 


Protective Coatings 
SILASTIC* 
Extruding 


Coating 


“trade Mark 
Dow Corning 






ing torque and keying assembly together. Coil is thei 
inserted in fluted end of nut and held in place internally by 
the square shank of nut and externally by the resilient grip 
of the flutings. Weights vary from 0.80 to 0.90 Ib per 1000 
nuts; several sizes are available to fit standard coil tubs 
sizes. Electrical characteristics: Dielectric constant at 
10® cps, 3.4 to 4.0; power factor at 10° cps 0.04 to 0.07 
volume resistivity (ohms per cm) 10™ to 10%, Illustra 
tion shows coil form with supporting nut (A) in position 
Elastic Stop Nut Corp. of America, Union, N. J. 


CAPACITOR-START A-C MOTOR 
Capacitor-start 44-hp a-c motor. (trademarked TEC ) 
semi-enclosed, continuous-duty type, equipped with ball 
bearings, rated at 1725 rpm, 115 volts, 60 cycles, single 

phase. Temperature rise, 40 C. Rigid foot mounting 





provided. Components include heavy Formvar or Forex 
magnet wire; Dowmetal magnesium alloy end bells, with 
cast-in steel sleeves; Potter-Brumfield relay; Mallory 
capacitor ; solid welded rotor bars and end rings. Stator is 
full 2 in. width, riveted, fish-paper insulated. Shaft, % 
in. diam. Typical performance figures: No load (zero 
torque): 1780-90 rpm, 3.2-3.6 amp. Full load: 1730-50 
rpm, 3.9-4.4 amp, torque 12.1 oz/ft. Thirty-five percent 


‘ overload: 1710-30 rpm; 4.5-4.9 amp, 16.4 0oz/ft. Break 


down: 1500-50 rpm, 8.5-9.0 amp, 25-34 oz/ft. Triad En- 
gineering Corp., 2414 S. La Salle St., Chicago 16. 


LACQUERS FOR POLYSTYRENES 

Clear or pigmented high-gloss lacquers for polystyrene 
surface overcome tendency of solvents to produce crazing in 
polystyrenes and are resistant to oils. Applied by spraying 
they dry rapidly to a hard, adherent and mar-resistant finish. 
Wipe-in colors for dials, nameplates, etc., and coatings for 
inlays, such as dial numerals, etc., can be applied by brush. 
Monsanto Chemical Co., Plastics Div., Springfield 2, Mass 


AUTOMATIC TIMER 
Manually controlled, synchronous-motor-driven — timer 
(trademarked Manuflex) has been designed as a component 















for electric washers, battery chargers, food cookers, and 
other equipment required to stop automatically after ri 
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ROCKBESTOS 


Firewall Hookup Wire 


Insulated with high-dielectric syn- 
thetic tapes and a “firewall” of im- 
pregnated felted asbestos, and covered 
with color-coded lacquered glass braid, 
this heat, flame and moisture resisting 
wire may be operated continuously at 
rated voltage under 125° C. without 
baking out. Widely used in airborne, 
marine, ground and mobile communi- 
cations systems, electronic devices 
and compact apparatus in which de- 
pendable performance is essential. 
Also ideal for small motor, coil, trans- 
former and dynamotor leads. Sizes 
22 to 4 AWG in 1000 volt rating and 
12, 14 and 16 AWG in 3000 volt rating. 


One of 125 different constructions: de- 
signed by Rockbestos for severe operating 
conditions in ratings ranging from 300 
to 5000 volts. 


In the battle against tuberculosis the Fairchild Fluoro-Record Camera 
pictured above has recorded the condition of hundreds of thousands of 
lungs. Mounted on X-Ray equipment, it is used by the U. S. Public 
Health Service and other public and private organizations for mass 
screenings. By this new method the automatic 70 mm camera photo- 
graphs the chest as reflected on a fluoroscopic screen, and with 400 
single negatives per roll of film hundreds of permanent records can be 
made daily. 


Fairchild wires these cameras with Rockbestos Firewall Hook-up 
Wire for several good reasons. They liked its performance record in 
their military cameras. They needed a small-diameter wire with high 
dielectric strength that could withstand the heat generated by mass 
radiography — Underwriters’ approved for operation at 90° C. — and 
they had to be sure that it wouldn’t dry out or bake brittle and would 
have ample resistance to aging, moisture and flame. 


This is but one of hundreds of cases in which manufacturers of electri- 
‘al products ranging from appliances to precision instruments protect 
performance with permanently insulated Rockbestos wires, cables and 
cords. 125 different standard types to select from. For recommenda- 
tions or engineering assistance, write to nearest district office or: 


ROCKBESTOS PRODUCTS CORPORATION, 839 Nicoll St., New Haven 4, Conn. 
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ROCKBESTOS RESEARCH dyes Solves Difficult Wire Problems 
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ning a preset time. Operates as follows: Pointer is 
turned to required time interval. Load circuit is closed 
= 2 as pointer is moved away from zero position. Timer 

| motor drives pointer back to zero position where load 
Something like | circuit opens. Standard dials: 5, 30, or 60. min, and 5 
or 10 hr. Other dials available on quantity requirements 
Timer is flush-mounted from front panel—one-hole rear 


J hese 2 mounting is optional. Screw terminals are provided. 
Zee 





Heavy-duty silver contacts. Contacts rating: 15 amp, 110 
volts, or 10 amps, 220 volts, normally open; 5 amps, 110 
volts, or 2.5 amp, 220 volts, normally closed, standard 
frequencies. A “hold” position arrangement is optional 
where it is desired to close load circuit without starting 
timing. Eagle Signal Corp., Moline, Il. 


SELF-CONTAINED BLOWER UNIT 


Space-saving blower unit (trademarked Bantam B-2 


) 


ventilating electron tubes, film projectors, and other equip 
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ment or apparatus, incorporates a universal type fractional 
horsepower motor designed for long-life service. Blowet 
delivers 32 cfm. Operates on 110-volt standard power lines. 
Dimensions: 5% x 3% x 3% in. Small Motors, Inc., Dept. 
41, 2076 Elston Ave., Chicago 14. 





Reflector-Type Lighting Fixtures 


When a man who has devoted a lifetime to a subject is 
persuaded to discuss it informally, most of us can learn 
something. That's the way with this article on commercial, 
decorative and display lighting equipment of reflector types. 
Materials, design procedures and practical avoidance of 
difficulties with heat, all are discussed. SEE PAGE 86. 


LIGHTW EIGHT ROTARY ACTUATOR 
Lightweight, compact rotary actuator, weighing less than 
2 lb, originally developed for aircraft use, is now available 


| 
| 
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THE WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 CLYBOURN AVE. 
CHICAGO 14 | 





BSON-SPRINGS 
for general industrial applications. Delivers high torque a 
AND Clips - Clamps « Small Stampings - Wire Forms low output speeds. Range of output speeds is down to 1.5 
rpm at which maximum torque at output shaft is 275 in.-lb 
Motor, rated at 1/100 hp, is of the permanent-magnet type 
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SCOTCH Sid ReodingT APE 


OFFERING HOME AND PROFESSIONAL RECORDERS A NEW 
STANDARD OF TONE FIDELITY AND EASE OF HANDLING 


Developed in the research laboratories of the 3M Company... the world’s largest 
manufacturers of pressure-sensitive adhesive tapes... “SCOTCH” Sound Recording 
TAPE is now available in quantity for immediate delivery. No other magnetic recording 
medium can offer all these advantages: 


Better frequency response at slow recording 
speeds—due to “SCOTCH” Sound Recording 
Tape’s extremely thin, uniform magnetic coat- 
ing. 

Low noise level because of uniform dispersion 
of particles and mirror-like surface. 


Higher Coercive Force—350 oersteds—insures 
higher frequency response and greater signal 
strength. 

Flat surface and large area provide positive con- 
tact with the pick-up and give greater dynamic 
range. 


Uniform width control in manufacture insures 
even, constant tracking. 


Adequate space on 14 inch width for multiple 
sound tracks. 


| 


a 


* 


VOLTAGE OUTPUT IN db 
RELATIVE TO 1 MV 


| 


+ + 
+ + 
100 200 500 1000 2000 


The non-magnetic tape backing between the 
layers of magnetic coatings in the roll prevents 
“cross-talk.” 


Easy to handle. No snarls, backlashes, or kinks. 


Freedom from breakage. Resin treated backing 
provides a tensile strength of 8 to 10 pounds. 


Can be marked on back to indicate start and 
stop of different sound sequences #m the same 
roll. 


Easily edited by snipping out unwanted por- 
tions and then taping together with “SCOTCH” 
transparent Tape. 


Perfect reproduction for several thousand play- 
backs. Erases clean with low power—no special 
erase head required. 


TAPE SPEED 8 IN/SEC 


RECORD CURRENT 0.5 m.a. 
IN BRUSH BK 919 HEAD, 
WITH 2 m.a. 3OKC BIAS 


PLAYBACK IN SAME TYPE 
HEAD 


ERASE CURRENT 20 m.a. 30KC 
USING BRUSH BK 915 HEAD 


5000 10000 MAX. RECORD CURRENT 
FREQUENCY IN CYCLES/SEC 


Licensee of Armou#? 
Research Foundation 


APPROX. 1.2 m.a. 


Made in U.S.A. by MINNESOTA MINING & MEG. Co. Saint Paul 6, Minn. 


“womens THE 3M COMPANY seme” 
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REQUIRE A VACUUM TIGHT JOINT 
BETWEEN GLASS AND METAL TUBING? 


Spanent59 will do the job quickly and permit taking apart 
easily. 

The procedure: tin inside of metal tubing to depth of joint, 
using any flux. Wash off all flux. Tin outside of glass tubing by 
wiping molten alloy on tubing, which has been warmed to alloy’s 
melting point, about 244° F. Warm both parts to be joined to give 
an appearance of wetness and insert glass tube into metal tube. 
Flow excess alloy into joint to completely fill space and allow to 
cool. Recommended alloy film thickness—.002” to .004”. 


Cerroseal-35 is one of a series of interesting and useful Indium 
alloys having very low melting temperatures. 


They are: Melting Temperature 

Cerrolow- 105 *105°F 

-117 117°F 

-136 136°F 

-147 *147°F 

-174 174°F 

Cerroseal- 35 *244°F 

"7 nie *294°F 


*Non-eutectic alloys—yield temperatures are those given. 


Suggested and actual uses: Fusible links in automatic fire alarm 
and extinguisher devices; in manual reset thermal switches for con- 
trolling processing; or for signalling rise of temperature, as in 
bearings; thermal safety controls in refrigeration, diathermy and 
electronic equipment. As a proof casting medium for delicate ma- 
chine work, Cerrolow-117 can be poured without fear of over ex- 
panding metal parts and shrinks but .0002” per inch after casting. 

Delicate soldering in small instruments will not be disturbed if 


dial covers are sealed with one of these low temperature melting 
alloys. 


Describe your problem. Perbaps we can belp. 


CERRO DE PASCO COPPER CORPORATION 
DEPARTMENT 5 40 WALL STREET NEW YORK 5, N. Y. 


Makers of Cerrobase, Cerrobend, Cerromatrix, Cerrosafe 
and Cerrotru. 
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The RIGHT pencil 
for the RIGHT job 


KOH--NOOR PENCIL COMPANY, INC. 


BLOOMSBURY, HJ. 
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thus making it possible to incorporate dynamic braking in 
the circuit by providing a short circuit across motor te 
minals when voltage is cut off. 

Shafts can be furnished round, with or without keyway, 
or splined to specifications. Splined torque arm with rubber 
shock absorber is available. Precision gears can be supplied 
to reduce backlash to +™% deg. Unit can be waterproofed 
if desired. Available standard units: 12 and 24 volts, d-c; in 
addition 6-volt, d-c, units are available at decreased rating.. 
Globe Industries, Inc., 425 Sunrise Place, Dayton 7, Ohi: 





SPACE-SAVING THERMOSTAT 


Compact unit heater thermostat 
suitable for either cooling or heat 
ing applications is a line voltag 
control device combining hig! 
sensitivity with space-saving di 
mensions (2x 4x1¥% in.). Co 
tact rating is 10 amp at 115 volt- 
5 amp at 230 volts, noninductiv: 
Adjustable stops are availabl: 
so that lock settings can be ol 
tained and operating range lin 
ited. Barber-Colman Co., Rocl 
ford, I, 





ELECTROPLATED DRAWN WIRE 

Electrop!ated, drawn wire (trademarked Fernicklon ) to: 
a wide range of applications in electrical devices, appliance- 
electron tubes, etc., is described as having an unusuall) 
strong bond between the constituent metals. Can be bent 
swaged, hammered, etc., without flaking, according t 
manufacturers. Wire is made by first electroplating %-in 
diam metal rods continuously, then cold-drawing down to 
diameters as fine as 0.0038 in. One inch of %-in 
plated rod is said to produce 100,000 ft of plated wire 
thus allowing ordering in continuous sections of practically 
any required length. Initial production includes nickel 
plated steel wire, and nickel- or silver-plated copper wir¢ 
Other types are projected. Die polish or satin finish ar 
available. Kenmore Metals Corp., Warren, Pa. 


SENSITIVE TIME-DELAY DEVICE 
Sensitive temperature-resistance device (Chronotro: 
tube) mounted in a miniature-size vacuum tube envelope. 
finds application particularly in electronic automatic contro! 
circuits where a rate factor and time delay are needed 
Device consists essentially of two heaters and two sec 


INCHES 





ondaries used as resistance windings in a balanced bridg« 
circuit. Change in one heater current changes temperature 
in corresponding secondary resistance winding and_ the 
resulting unbalance in the secondary bridge gives rise to 
output voltage. Desired time constant is obtained by 
inserting an insulator of appropriate material between 
heater and secondary. Time required for the heat to 
penetrate the insulator provides the time delay of the tube 
output signal Time constants range from 10 sec to 2 min, 
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Here you see a seam made by a tungsten are 
operating in an argon atmosphere. No flux is used. 
There is no cleaning of the weld afterwards. The 
weld is homogeneous and solid throughout . . . no 
slag inclusions and trapped flux to cause weak spots. 

The tungsten-argon weld is great news for weld- 
ers of aluminum. Costs are low when you consider 
the freedom from after-weld cleanup and flux 
removal. Welds have high strength. Can be made 


either by h nd-held torches or automatic equip- 


ment. Any competent welder can use the equip- 
ment and the process. 

Complete information on the tungsten-argon 
weld and all other types of welding for aluminum 
are contained in the booklet “Welding and Brazing 
Aleoa Aluminum”. Write for a copy today. 

ALUMINUM ComPANy America, 2179 Gulf Bidg., 
Pittsburgh 19, Pa. Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


A LCOA ALUMINUM “ 


SEPTEMBER 1947 





| 


| 
ii 
| 




















Photo Courtesy of Hallicrafters Co. 


with... 


KESTER CORED SOLDERS 


@ When soldering operations call for precision, permanence 
and dependability, Kester Cored Solders fill the bill. 


® Kester Cored Solders carry positive acting fluxes right in 
their cores. They’re applied in one, mistake-proof operation. 
The Kester way of applying flux and solder simultaneously 


saves you time and reduces the work of soldering to an 


absolute minimum. 


® Kester Acid-Core solder, for general use, forms a connec 
tion that remains tight and clean under all operating condi- 
tions. Its core will not leak, nor will its flux gather moisture. 


® Kester Rosin-Core Solder is manufactured to fill: the re- 
quirements of any electrical circuit. Its patented plastic 
rosin flux will not cause corrosion nor injure insulation. 


@ Kester experience is at your service to determine the best 
solder formula and practice for your operation. Write fully 
and be assured of Kester engineering cooperation without 
obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 


Cod Sotien— 


yPTAN OAR OD We ee te ee 





Maximum precision 
in the making... 













depending on insulating substance used. 
working parts in high vacuum envelope and absence o 
excessively high operating temperatures are said to assur: 
practically unlimited life. No electron emission is involved 
Unaffécted by wide variations in ambient temperature an 


Enclosure of th 


humidity. Typical dimensions: Diameter, % in., lengtl 
(including 7-pin base) 234 in. Eclipse-Pionee, Div., oi 
Bendix Aviation Corp., Teterboro, N. J 


DIAL-LIGHT SOCKET ASSEMBLIES 
Double-contact, candelabra bayonet-type dial-light sock 
et assemblies are designed for radio or general household 
appliances using 115-volt lamps, 5 to 25 watts. UL 





4 


approved for 75 watt, 125 volt service. Bayonet design 1s 
said to offer space saving and protects lamps from vibration 
Assemblies are supplied with choice of 10 stock brackets, 
or with bracket to meet special design requirements. Fac 
tory installed lead-in wires are from 2% in. to 60 in. long 
as needed. Series 900 is for radio use; series A900 is for 
general use. Can be used with 6-volt automotive lamps 


Drake Manufacturing Co., 1713 W. Hubbard St., Chicago 
2? 


What's Wrong and What's Right in Flatirons? 


A survey of electric flatirons recently offered to the public 
discloses many points where this common appliance could 
benefit from better attention on the part of engineer and 
designer. These points are reviewed in an article in this 
issue and some constructive suggestions for achieving 
better flatiron products are offered. SEE PAGE 102. 





GLASS-FIBER DOOR GASKET 
FOR ELECTRIC RANGES 

Silicone-resin-coated glass-fiber flanged gasketing mate- 
rial for sealing doors on electric ranges consists of a 
braided sleeving and flat, braided flange. Specifications call 
for resistance to sustained temperatures of 450 to 500 F. 
Gasket is also said to withstand short-time exposure to even 
higher temperatures. Good abrasion resistance is another 
feature. Sleeving and flange are woven of continuous fila 
ment Fiberglas yarn, and are coated with the silicone 
resin. Soft, resilient, untwisted Fiberglas yarn fills the 
sleeving to form cushion. Diameter of the sleeving is *« 
in.; flange width is % in. Gasketing is wound on spools, 
each containing approximately 100 yd. Owens-Corning 
Fiberglas Corp., Dept. 866, Nicholas Bldg., Todelo 1. 


HIGH-VOLTAGE D-C CAPACITORS 

Lightweight, small-sized, high-voltage d-c capacitors, 
impregnated with the manufacturer’s Vitamin “Q” special 
dielectric, are conservatively rated at 85 C for operation 
from 8000 to 20,000 volts. On special requirements they 
can be supplied for continuous use to 105 C. Hermetic 
sealing and solder-seal glass terminal bushings are pro- 
vided. Mounting base areas are no larger or smaller 
than conventional sizes, despite high temperature ratings. 
Typical sizes are as follows: Unit rated 1.0 mf, 10,000 
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Precision fastenings that cut costs— 
Waldes Truarc Retaining Rings! 






There’s a Waldes Truarc precision-engineered ring 





a * ete 
Bowed ring gives resilient tension, : re 
for every fastening need. Truarc rings give a never- 
‘ 
ends , shimmy, costly machining ! failing grip, keep constant circularity, do a better job 


of holding machine parts together. Yet they are easily 









In the Trupan Tripod manu- removed and replaced in a few seconds. See what 
' factured by Accmatool Com- can be done for your product: send your drawing to 

pany of New York, a Truarc Waldes Truarc Technical Service Engineers. 

Bowed* ring positions pivot 






pin. It exerts a downward pres- OTHER TRUARC RINGS GIVE BIG SAVINGS IN 
sure of 50 Ibs., with two-way PRODUCTION, MATERIALS AND MAINTENANCE 







spring action. End-play from 
accumulated tolerances is 
taken up resiliently. Tension 
remains constant. 














Beveled ring eliminates shims, 
* e CRESCENT AND E-RINGS... 
saves 20 minutes’ assembly time! Snap on radially where 







SELF-LOCKING*...Economi- 
cal where thrust is moder- 
ote. Shaft requires no ma- 
chining. Ring holds fast. 


axial assembly is impossi- 
ble. Give firm grip. 










t : 


In the Tachometer Generator 
of Kollsman Instrument Divi- 
sion, Square D Company, 
Truarc Beveled* ring absorbs 
end-play rigidly from accu- 
mulated tolerances up to .010. 
It stays secure against heavy 





























thrust and vibration. Ease of INTERLOCKING ... 2-piece | INVERTED*: . . Uniform 

dis-assembly simplifies main- ring tor heavy thrusts, Posi- shoulder for obytting 

é ase . tive lock against high RPMs | curved surfaces, for-bear- 
Kas =a =tenance and repairs. and vibration. ings with large corner radii, 





‘available for both internal and external applications 


























~y-TRUARC 


Reg. U. S, Pat. Off. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I 
Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 


@ Mail this coupon today for your copy of 
“New Development in Retaining Rings” 










Cogs \ 
e ee \ 
gay <. wer. 
aS ee 
2 ] Waldes Kohinoor, Inc., 47-10 Austel Place 17-S 
Long Island City 1, N. Y. 


4 Please send booklet, ‘New Development In Retaining 
Rings" to: 














Name 








Title. 










Company 









Business Address 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U.S. PATS. 2,302,948; 2,026,454; 2,416,852; 2,420,921 . 
Poo Gey 


AND OTHER PATS. PEND, 






State 
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Pedestals, 
Housings, Cabinets 


all types 


in sheet metal fabricating | 


It proves any case beyond a doubt. Demand it be- 
fore you buy! And be sure it covers every detail of 
materials, workmanship and service—even to the 
temper of cooperation when you need the near-im- 
possible. You'll be pleased with what 
you see at R & T. We welcome your 
inquiries. 












MANUFACTURERS 
Speciol Stee! Equipment 
Metol Coses—Cobinets 
CONTRACTORS 
Sheet Metol 
Building Products 
VENTILATION, 
AIR CONDITIONING 


THE 


RIESTER & THESMACHER 
COMPANY 


Eye eee tt Sar 
CLEVELAND, OHIO 























volts, d-c, has base dimension 444 x 8% in. and is 5% in. 
high not including terminals. Unit rated 1.0 mf, 20,000 
volts d-c, has dimensions 44% x 13% in. and 11 in. high 
Rating at 85 C is said to provide sufficient safety factor) 
to eliminate need for de-rating in actual service. Sprague 
Electric Co., North Adams, Mass. 


MINIATURE POWER AMPLIFIER TUBE 
Miniature pentode power amplifier (6AR5) has beet 
developed for the output stage of automobile and a-c radi 
receivers. It is a miniature version of type 6K6GT. Low 
heat dissipation indicates use for compact equipment 
Maximum overall length, 25g in.; maximum seated height 
23g in.; maximum diameter, 34 in. 
volts; heater current, 0.4 amp. 
tronics Corp., Salem, Mass. 


Heater potential, 6.3 
Hytron Radio and Elec 


WIDE-RANGE POTENTIOMETER 
Potentiometer (Type AB) for general industrial and 
laboratory use, rated at 2 watts, is available in 16 resistance: 





values from 50 ohms to 5 megohms with a linear taper, and 
five values from 0.1 megohm to 2.5 megohm in a counte1 
clockwise, logarithmic taper. Resistance element is a thick, 
solid-molded ring, heat-treated under pressure. Terminals 
are embedded in the resistance element and all parts are 
corrosion resistant. Unit has low noise level, smooth tape1 
and high load-carrying ability. Construction is said to 
assure performance unaffected by temperature and atmos 
pheric conditions. Diameter is 146 in.; extension beyond 
On-off switch can be provided. Ohmite 
Manufacturing Co., 4804 Flourney St., Chicago 44 


panel, ie in 


PRECISION VOLTAGE REGULATOR 
Voltage regulator (Model E-3006) has been designed to 


provide stable, precisely regulated source of d-c voltage and 





current particularly adaptable for test purposes. Regulator 


is divided into two parts: The upper half is a modified 
instrument for converting a-c to regulated d-c voltage, 
while the lower half is regulated d-c power supply. Char- 


acteristics of the upper half are as follows: Input voltage 


I 


range, 95 to 125 volts a-c; output voltage, 6 volts d-c; load 
range, 7% to 15 amps; 


regulation accuracy, 0.1 per cent; 





ELECTRICAL MANUFACTURING 


NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
You will be interested in our price and delivery schedule. Tell 
us your requirements. Write, wire or phone for sample. Memo- 
randum invoice, 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. - + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


ar Catt ge COMPANY 
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PILOT LIGHT 
ASSEMBLIES 


PLN SERIES — —Designed for 
Pe NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 

¢ EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 




















The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 : 





SU 


FOR OlL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 





Pressure | Control 





USE MERCOID “DA” CONTROLS FOR THOSE 
TEMPERATURE AND PRESSURE PROBLEMS 


Both controls are available in a number of ranges 





Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance ot better control performance, 
longer control life and greater economy in control value, 


THE. MERCOID CORPORATION © 4213 BELMONT AVE. + CHICAGO, ILL. 


cee @2-@ 08 6.8 68.54 655 Se vtesee ese eae ee seeeoeece eeu es eee Fe 8s 


Tees 0608 6824'S © 8 OR 2 OBS © Ore C'S C29 SD * 
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ripple voltage rms max, 1% per cent; recovery time, 0.2 sec; 
input frequency range, 50 to 60 cycles; ambient temperature 
range, — 50 C to +50 C. Characteristics of the lower 
half of the unit are: Input voltage range, 90 to 135 volts; 
output voltage, 0 to 300 volts d-c continuously adjustable 
load capacity, 100 ma; regulation accuracy, Yo of 1 pe: 
cent; input frequency range, 50 to 60 cycles. Overall dimen 
sions: 3 ft x 2% ft x 18 in. depth. Sorensen & Co., Inc. 
375 Fairfield Ave., Stamford, Conn. 


SWITCH DESIGN KIT 
Precision switch kit has been made available for desigi 
engineers to facilitate selection of switches for specific 
applications. The kit comprises a number of the manufac 





oe 
turer’s Unimax basic precision snap-action switches and an 
assortment of special adaptor plates. The latter include 
spring-plunger over-travel device for single-hole panel 
mount; plain leaf, leaf-and-roller, and hinge-arm actuator 
styles ; also plain leaf material, leaf-and-roller assembly, and 
separate roller for attachment to the hinge-arm plate. 
Screws and rivets are also supplied. Unimax Switch Corp., 
\ Subsidiary of The W. L. Maxson Corp., 460 W. 34th 
st., New York 1. 





Condenser-Resistor Time Delay 
Controlling Motor Acceleration with 


In the VSC electronic motor-drive control system, a new 
application is found in the use of a high-vacuum pentode 
as a constant-current resistor for charging a condenser to 
provide controlled time-delay. Deceleration is accom- 
plished by reversing the process, using a bridge of rectifiers 
to preserve the constant direction of current flow through 
the pentode. You ought to know about this, so—— 


SEE PAGE 82. 


SMALL HYDRAULIC PRESS 


Junior-size hydraulic _ pres-~ 
(Midget Multipress) has been 
designed for requirements be 
tween 200 and 2000 lb ram et 
fort. It is said to be particularly 
adaptable for multiple or “gang”’ 
installations and for production 
lines where small items or small 
subassemblies are made, espe- 
cially in volume output. One 
centralized power source will op- 
erate up to 12 units. Each unit 
has individual pressure adjust- 
ments and may be operated in any position. May be adapted 
with ease to other hydraulic machinery as accessory unit. 
Standard features of the large Multipress are included. 

Optional equipment includes three different base plate 
designs, nonrotating ram guides, interchangeable valves for 
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OW ready for YOU. - Facts ABouT 


A NEW SILVER BRAZING ALLOY THAT 
STREAMLINES DESIGN, PRODUCTION, COSTS 


WRITE FOR A COPY TODAY 
-.-ASK FOR BULLETIN 15 


ae 


y & HARMAN 


82 FULTON STREET ‘QW NEW YORK 7, N. Y. 


Bridgeport, Conn. + Chicago, lil. « Los Angeles, Cal. « Providence, R. |. + Toronto, Canada 
Agents in Principal Cities 
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(ADJUSTABLE) 
MOTOR SLIDE BASES 


} 





Made in Sizes No. 203 to No. 505 
NEMA Standards. Let us know the 
quantity and size. Special sizes and 
types to your specifications. We will 
be glad to quote prices and delivery! 


\ 
1 



















































nianual or vibratory action, adjustable daylight and throat 
depth clearances, and a choice of three pumping units fo: 
individual operation or in series of 4, 8 or 12 presses. Di 
mensions: 2434 in. high x 17 in. deep x 18% in. wide. 
Weight, without base plate, 130 Ib. Capacity: 2000 Ib 
stroke, 6 in.; ram speed, adjustable up to 400 in. per min 
down—600 ipm up. The Denison Engineering Co., 1199 
Dublin Rd., Columbus 16, Ohio. 






PRECISION-TYPE SOLDERING IRON 
Soldering iron (Catalog No. P-30) for intricate work 
on instruments, appliances, etc., comes with %- or %-in. 
diam tip and in 40, 50, or 60 watt ratings. Light weight 
helps to reduce operator fatigue. Can be used on any reg 


t 





ular 110- or 220-volt circuit, d-c; or a-c, any cycle. No 
transformer is required.. Iron is equipped with 6-ft, 10,000 
cycle, UL-approved heater cord and shatter-proof rubber 
plug. Replacement heating element are nickel-chromiun, 
iica-insulated. Stand is supplied with each iron. Hexacon 
Electric Co., 177 W. Clay Ave., Roselle Park, N. J. 





How to Hook Up an Electronic 
Time-Delay Relay 


That is, if it is the kind that uses the charging period of 
a condenser to achieve the time delay. Such a relay -has 
many applications which are described, with design details 
and circuit diagrams. SEE PAGE 98. 





CENTRIFUGAL ROTOR-CASTING MACHINE 


Centrifugal casting machines primarily designed for 
rapid production of squirrel-cage aluminum rotors are now 
in commercial production. Briefly, the jyasic- design con 
sists of a vertical spindle driven by a M@ffie-type pneumatic 
motor, with speeds up to 15,000 rpms the smallest-size 
machine. Several types and sizes of guards for the mold 
are available, including an automatic type connected to the 
foot pedal controlling the air supply. Automatic centrifugal 





locking device permits release of mold parts when machine 
is at rest, but locks all sections while it rotates. 
Production rates up to 60 per hr on 3%-in. rotors, and 


faster on smaller sizes are reported. Machines are supplied 


mounted on an asbestos-topped bench, with a furnace for 
preheating the lamination stackings. (For a more complete 
description of these machines see page 100, January, 1947, 
ELECTRICAL MANUFACTURING.) HR Engineering Labo- 
ratories, 104 Cellar Ave., New Hyde Park, N. Y. 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. ELECTRICAL ALLOYS 

Seventy-one page catalog (No. R-46) 
contains technical data on nichrome and 
other high-nickel electrical alloys. Pro- 
perty tables, performance graphs and 
charts, and general application data are 
included. Brief description of manufac- 
turing processes is added. Driver-Harris 
Co. 


2. SOLENOID VALVES 

Specification data covering line of 
solenoid valves for automatic remote con- 
trol in applications using liquids and 
gasses are provided in illustrated, con- 
densed 12-page catalog (No. 200 R). 
Illustrations include typical applications. 
Automatic Switch Co. 


3. VARNISHED TUBING 

Folder provides samples of 
types of varnished tubing, saturated 
sleevings, and similar materials. Brief 
specification data are added and price- 
list is inserted. Insulation Manufacturers 
Corp. 


various 


4. COUNTING DEVICES 

Seven-page bulletin contains illustra- 
tions and condensed descriptive data cov- 
ering a line of counting devices. Included 
are standard counting devices for elec- 
trical and mechanical operation, prede- 
termining counters, and specially designed 
devices. Veeder-Root Inc. 


5. CAPACITORS 

Four-page technical bulletin contains 
engineering data covering dry electroly- 
tic a-c capacitors for motor starting and 
intermittent service. Table of standard 
ratings, performance graphs, and dimen- 
sional data are provided, plus a tabula- 
tion of typical applications. P. R. Mallory 
& Co., Inc. 


6. SELENIUM RECTIFIERS 

Eight-page illustrated bulletin covers 
characteristics, design factors and applica- 
tions of selenium rectifiers. Basic prin- 
ciples are summarized, suitable graphs, 
rating tables, and other engineering data 
are included. ‘Tabulated stack informa- 
tion and a partial list of rectifier applica- 
tions are convenient features. Radio 
Receptor Co., Inc. 


7. BRONZE BEARINGS AND BARS 
Tab-indexed 64-page illustrated cata- 
log (No. 46) covers extensive line of 
cast bronze standard bearings, precision 
bronze bars, cast phosphor bronze motor 
bearings. Design and installation data 


LITERATU Re .-- Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





are provided, including recommended 
tables of press fits, instructions for selec- 
tion of proper grooving, housing and 
lubrication designs for sleeve bearings, 
etc. The Bunting Brass & Bronze Co. 


8. VARIABLE SPEED TRANSMISSIONS 

Small hydraulic power variable speed 
transmissions up to 3-hp ratings adapta- 
ble to manual, hydraulic and hydro-elec- 
trical controls, are described in an 8-page 
bulletin (No. 67110). Typical units are 
illustrated and dimensional drawings are 
given. The Oilgear Co. 


9. SOLDERLESS TERMINAL LUGS 
Sixteen-page pictorial-style catalog il- 
lustrates a diverse line of solderless 
terminal lugs and connectors. Text ac- 
companying illustrations gives brief spe- 


. 


cification and application data. Krueger 


& Hudepohl. 


10. SYNCHRONOUS MOTOR DATA 

A discussion on how to figure voltage 
drop, with suitable formulas and graphs, 
is available in Vol. 8, No. 2, “The E-M 
Synchronizer.” Also included is a dis- 
cussion on protective arrangements for 
motors. Diagrams and photographs are 
provided. Electric Machinery Mfg. Co. 


11. CAPACITORS 

Photographs, ratings and other data 
on a variety of d-c electrolytic capacitors 
in cardboard and metal containers, in 
ranges from $5 mf to 2000 mf, working 
voltages 6 to 600 volts, have been made 
available in an 8-page bulletin (J-4). 
Pyramid Electric Co. 
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12. BOLTS AND NUTS 

Spiral-bound, tab-indexed catalog (No. 
46) provides in convenient tabular form 
specification data on brass and bronze 
bolts, screws, nuts, and washers. Fasten- 
ers in silicon bronze, stainless steel, and 
monel metal are also listed. Pawtucket 
Manufacturing Co. 


13. SPECIAL-PURPOSE FASTENERS 

Illustrated 24-page catalog gives de- 
tailed description of various types of spe- 
cial-purpose fasteners designed to speed 
up assembly operations. Types covered 
include lock nuts, combination rivet-bolts, 
cotter pins, set screws, etc. The Lamson 
& Sessions Co. 


14. INDUSTRIAL EQUIPMENT 
COMPONENTS 

New (1947) edition of the company’s 
illustrated pocket-size catalog describes 
briefly various types of components such 
as coil springs, leaf springs, lock washers, 
snap rings; rotor pumps, and fan drives; 
also gray iron castings and other items 
for varied use in machine tools, auto- 
motive equipment and other industrial 
fields. Eaton Manufacturing Co. 


15. SHORT-RUN STAMPINGS 

Four-page bulletin (No. 101) describes 
facilities for production of precision-type 
short-run stampings. Working drawings 
illustrate typical stampings. Cost data 





are given. Facilities include work for 
blanking, piercing, extruding, tapping, etc. 
Federal Tool & Manufacturing Co. 


16. ELECTRON TUBE CAPS 

Handy double-page chart tabulates 
specification data on the manufacturers’ 
line of insulated cap connectors for elec- 
tron tubes. Alden Products Co. 


17. ALUMINUM 
Twelve-page illustrated booklet de- 
scribes manufacturing facilities for alumi- 
num. 
Permanente Products Co. 


18. MEASUREMENT SYSTEMS 

A functional analysis and classification 
of measurement systems and an outline 
of their historical development comprise 
the 28-page “Analysis of Measurements,” 
(Bulletin GET-1344). Nineteen diagrams 
are used to describe various types of 
measurement devices that use electrical 
means. Tables of basic elements include 
permanent magnets. Definition of meas- 
urement terms are given, both new and 
existing. General Electric Co. 


19. INDUSTRIAL-TYPE ELECTRON TUBES 


Technical data sheets covering gaseous 
rectifier tubes and thyratrons are availa- 
ble in loose-leaf folder. Photographs, 
outline drawings, ratings, etc., are in- 
cluded. National Electronics, Inc. 
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20. ELECTRICAL COMPONENTS 

Descriptive data on wire connectors, 
plug receptables, lamp sockets, (Ediswan 
and bayonet), copper and brass wire 
terminals, switches, and other electrical 
specialties are included in 12-page general 
catalog (No. 47.) Frank W. Morse Co. 


21. ELECTRON TUBE COOLING DEVICES 

Motor-driven blowers, hollow insulat- 
ing tube supports, and airflow switches 
comprise a line of cooling devices for 
electron tube applications described in a 
series of engineering data sheets made 
available in a loose-leaf folder. Units 
are illustrated, and detailed descriptive 
text covers operating principles and ap- 
plication methods. Rotron Div., Jenckes 
Knitting Machine Co. 


22. TRANSFORMERS 

Transformers for neon light units, 
radio transformers, power transformers 
and miscellaneous equipment for radio 
use are described in an 8-page illustrated 
catalog. Crest Transformer Corp. 


23. VACUUM-GAGE TUBES 

Five diversified vacuum-gage tubes, 
with applications including use as protec- 
tive devices in vacuum systems, are de- 
scribed in technical bulletins (Nos. 1945, 
and Nos. 1946-47-49-50). Detailed speci- 
fications characteristics, circuit diagrams, 
etc., are given. Radio Corporation of 
America, RCA Victor Div. 


24. METAL NAMEPLATES 

Bulletin sheet describes manufacturing 
facilities for etched and lithographed 
metal nameplates. Typical nameplates 
are illustrated. Premier Metal Etching Co. 


25. INDUSTRIAL DESIGN 


Eight-page folder describes the func- 
tion of industrial designers. Made availa- 
ble by the Society of Industrial Designers. 


26. STEEL SUPPLIES 


Steel distributors describe stock and 
service facilities of their new West Coast 
plant in an illustrated 12-page brochure. 
Joseph T. Ryerson & Son, Inc. 


27. HARD RUBBER PRODUCTS 

Four-page catalog section (No. 9405) 
reviews properties and advantages of 
various rubber compounds _ generally 
classified as “hard rubber”. Typical ap- 
plications are listed. Machining sugges- 
tions are given. Reference data on sheet, 
rod and tubing are provided. B. F. 
Goodrich Co. 


28. HYDRAULIC PRESSES 


Illustrated 16-page bulletin, “Practical 
Facts about Hydraulic Presses in Modern 
Industry,” (Bulletin 147) lists various 
factors in the specification and use of 
hydraulic presses. Selection, application, 
design, construction, testing and installa- 
tion are discussed. Lake Erie Engineer- 
ing Corp. 


29. BRASS RODS 


Large diameter brass rods are de- 
scribed in a 4-page bulletin. Typical parts 
made from the brass are illustrated. Prop- 
erties and specifications are tabulated. 
Titan Metal Manufacturing Co. 









Tc eSNG MAG Counts 


Vitaucy important to the aircraft industry today, is positive landing gear 

extension and retraction. It must, of necessity, be unfailing and efficient. Answering 
this important problem is this Model 1770, 24 volt DC actuating motor manufac- 
tured by Air Associates, Inc., Teterboro, New Jersey. 
One of the many outstanding design features of this motor is the use of a synthetic 
thermo-setting varnish on the windings for maximum protection against oil, mois- 
ture, vibration and sudden temperature changes. Tests proved that SYNTHITE 
AJR-7 Clear Baking Varnish not only met these requirements, but afforded many 
other additional advantages. In your motor design... . be sure. . . . specify DOLPH’S 
SYNTHITE AJR-7 for long, trouble-free service. 


JOHN C. phonons COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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Rebuilding Motors? 


‘OU can simplify inspection, facilitate 

‘gaging and speed up motor repair by 
degreasing and cleaning parts with spe- 
cialized Oakite materials and methods. 
Fast acting detergency of Oakite materials 
quickly loosens tenacious deposits . . . often 
cuts cleaning time in half. 


Of course, you get the best results when 
the cleaning methods are designed for your 
specific production procedures. Your local 
Oakite Technical Service Representative 
will gladly study your cleaning problem 
and make recommendations. of Oakite ma- 
terials and methods sure to give you effi- 
cient, low-cost cleaning. His services and 
literature on any cleaning job in your set- 
up—FREE. Write today. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 
Technical Representatives in Principal Cities of U. S. @ Canada 



















































MATERIALS 
METHODS 
SERVICE 


QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING - 


Hermetically sealed 
Oxygen-free contacts 


" High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 20 
seconds. All combinations ~ 
of action. 


RUGGED STEEL CONSTRUCTION 
IT’S GOT WHAT IT TAKES! 
Send now for Catalog of Mercury Relays and 
complete line of Mercury Switches 


CANADIAN REPRESENTATIVE 
CONTROLITE ENG. & SALES LTD... 
Toronto, 5 Ont. 


DURAKOOL, INC, ite.sirincians 


















Specialized Industrial Cleaning 


















Making the Most of 
Pressed Metal in Design 


(Continued from page 97) 


tions, anneal, three additional necking operations, anneal, 
and final necking operation. The radius is then struck, 
followed by a punch, a strike, a draw on double-action 
press, a forming of the edge, a trim, a final form and a 
squaring operation. 

A stator frame for a fractional horsepower motor, 
Fig. 10, is stamped from SAE 1010 deep drawing 
quality steel, with both inside and outside diameter held 
to a maximum tolerance of 0.002 in. This item repre- 
sents an interesting example of producing on a press a 
stamping with thin walls that are only a fraction of 
the thickness of the original blank or of the bottom. In 
this case the blank is 0.200 in. thick, the finished bottom 
ring 0.200 in. thick and the finished wall 0.035 in. thick. 
Press operations required are: blank, cup, draw and 
iron wall, draw and iron wall, draw and iron wall, punch 
out bottom, and machine both ends. The finished stator 
frame has a recess at the inside bottom and a very short 
radius for outside bottom collar. In fact this corner is 
almost square. The completed frame made in this manner 
was lower in cost than when made from tubing. 

These examples indicate various ways in which stamp- 
ing techniques have been used to speed production and 
reduce component costs. It is the considered judgment 


of leading stampers that the use of formed metal parts 


will continue to expand, and that the end-product de 
signers and the stamping engineers working together 
will make possible an ever increasing range of mass 
produced cohsumer products and industrial machinery 
of pleasing appearance and serviceability. 





@ @ This operator winds tungsten ribbon into a center- 
less pancake at the Mount Vernon, N. Y., plant of North 


| American Philips Company, Inc. When finished, the 
| coils are bound in place with molybdenum pins and cop- 
| per cleats and the assembly is cast into the surface of a 
| copper ingot. Later, this ingot is machined on a lathe, 
| to become eventually the rotating anode of an X-ray tube. 


The tungsten target is fabricated of ribbon because this 
form survives the casting operation better than would a 
solid sheet. In operation, the electron stream from 
the cathode of the tube is focused on the tungsten, which 
can readily stand the high temperature produced by the 
electron bombardment without melting. Heat is con- 
ducted away by the copper of which the main body of 
the anode is fabricated. 
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roll it open! 


SIMPSON Model 260 Volt-Ohm Milliammeter 
... ath Roll “Top Safety Case* 


Id’s finest high sensitivity set tester certainly finger you roll it up and out of sight and the instrument 
e best in carrying cases. So we decided to give it is ready to carry, and fully protected. With the Roll Top 
by building the tester into the case to make an Safety Case you cannot leave your carrying case behind. 




















@l unit of case and instrument. Here’s how we do it: It is never in the way. And you have constant, important 





the standard Model 260, place it inside a housing protection to your 260 from damage, whether in use or not. 


hy 










ly molded bakelite, and permanently fasten it 

, Instrument and case become one unit. Beneath the Just remember this fact, always: You cannot touch the 
ment is a compartment for test leads. Over the face _ precision, the useful range, or the sensitivity of Simpson 
in strument a roll top (of molded bakelite, too) slides | Model 260 in any other instrument of equal price or in 
im, down to close, the case. With a flick of the some selling for substantially more. 









of course. 







‘ M del 260, without Roll Top Safety Case, is always available, 





Simpson 260, 


for Television a 


At 20,000 Ohms per volt, this instrument 1 
other instrument even approaching its price and quality 
negligible current consumption assures remarkably accurate fu 
voltage readings. D.C. current readings as low as 1 microampere 
to 10 amperes are available. 















Resistance readings are equally dependable. Tests up co 20 m¢@gohms 
and as low as 2 ohm can be made. With this-super sensitive instrument 
you can measure a wide range of unusual conditions which cannot be 
checked by ordinary servicing instruments. 


Model 260—Size 544" x 7" x3Ye" . . . 1. ww ew ee ew ee «$38.95 
Model 260, in Roll Top Safety Case—Size 599" x 9" x 44%" . . . $43.75 
Both complete with test leads 
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0-2000 (12 ohms center) 











100 









10 10 Vv. 100 0-200,000 (1200 ohms center) 
50 50 Vv. 500 0-20 megohms (120,000 center) 
250 250 2 Vv. Amperes 
1000 1000 1000 V D.C. (5 Decibel ranges: —10 to + 52DB) 
Vv 10 






SIMPSON ELECTRIC COMPANY 
5200-5218 West Kinzie Street, Chicago 44, Illinois 
in Canada, Bach-Simpson Ltd., London, Ont. 
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WIRE STRIPPERS 
aa em ee 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 








within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work 


sa 


finest wire. 


motor required. This ma- 


the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation. and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid ‘Wire Stripper in. your shop on your own 
work. Send your wire samples and specifications so that we. may 
2ccurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 


Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


UC UL ee A 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 








Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 


Everything in sight. No 


chine will instantly grip 














Basic Factors in Designing a 
Reflector-Type Lighting Fixture 


(Continued from page 89) 





fest to do everything possible to cause cool air to flow 
qover the heated parts. 

' Recently the writer carried out a series of tests on 
the effect of radiant and conducted heat on the life and 
hue of gelatine color filters, which may be of interest. 
A lighting fitting was designed to give the maximum of 
ventilation, and gelatine filters were tested to destruc- 
tion in it. A similar set of color filters was then tried 
under the same conditions in a fitting of equal size but 
with very little ventilation, and it was found that almost 
precisely the same results were obtained. In other 
words, the extra ventilation made no contribution at all 
to the life of the gelatine filter because the radiant heat 
and not the conducted heat given out by the lamp was 
responsible for the destructive effect on the life and 
color of the filters. 

Sometimes heating problems will bring about unex 
pected results. For example, it was recently found neces 
sary to change over from 10-in. diam, mirror-glass, 
spherical, spotlight reflectors which had been used with 
good results in a certain design of fitting, to aluminum 
retlectors of similar size and contour. 
in conjunction with 1000-watt gas-filled projector 
lamps, with the reflectors coming above the bulbs. 
\iter the change-over it was found that the glass of the 
lamp bulbs blackened and became distorted in shape at 
the side nearest to the metal reflector, and this pheno 
mena was found to be general with the fittings in ques 
tion. When the metal reflectors were replaced by glass 
reflectors of the type originally used, the trouble ceased. 
Just why the metal reflectors should “draw” the glass 
of the lamp bulbs, when they were of identically the 
same shape and size and mounting position as the glass 
reflectors is still under investigation. 


These were used 


A lamp socket will always receive a certain amount 
of heat from the lamp, especially when mounted above 
it, and when the larger sized gas-filled lamps are con 
cerned it may become very hot. Care must always be 
taken to safeguard the wiring cables, coming into the 
lamp socket, as much as possible from this heat. When 
fittings are intended for export, care should be taken 
to ascertain that the sockets are suitable for use with 
available lamps in the country in question.- For ex- 
ample, in the United Kingdom bayonet-cap sockets 
(called lampholders) are standard for lamps up to 100 
watts in size and optional for lamps of 150 watts, while 
:dison screw. sockets. are optional for 150 watts and 
standard for 200-watt lamps. 


larger lamps require a 
Goliath serew socket. 


In the United Kingdom, the 
word “socket” implies the female part of a connecting 
plug, rather than a holder for a lamp. In Europe there 
is a much greater tendency to include a ground wire 
for each fitting and to connect it to a three-pin con- 
necting plug. In fact, it is becoming standard practice 
in Great Britain to provide three-pin connecting plugs 
with all portable apparatus. 

Reflector fittings are often of the enclosed type which 
includes a diffusing glass underneath the lamp. Unless 
this glass has little effect on the distribution of light 
from the lamp and reflector, it is sometimes better to 
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Originated by MALLORY 


TYPE P 
AC MOTOR STARTING 
CAPACITOR 


-and Hard To Beat! 


Mallory was first to standardize the design of AC Motor Starting Capacitors—first, too, 
to provide them with a practical plastic case. Now Mallory has provided some additional 
features to make these capacitors more outstanding than ever. 


1) The sturdy plastic case, already mentioned, prevents moisture absorp- 

tion and lengthens operating life because of better insulation at the point 
of contact with the motor frame. 2) A splash-proof plastic end cap 
enhances appearance, protects terminals. 3) A simplified, time-saving 
bracket insures low-cost, easy mounting. 


Available in all popular ratings, Mallory AC Motor Starting Capacitors 

may be mounted as described or will fit your present method of 

mounting aluminum cans of equivalent size. Form #746-C, illus- 
trated at the left, will bring you further data on how these capacitors 
combine rugged construction, electrical excellence and 
neat appearance. . 


MALLOR CAPACITORS — 


(ELECTROLYTIC, Ol and WAX) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 


That’s our FUNCTION! 


There’s not a great problem involved 
to meet specific requirements “on de- 
livery” . . . any wire can be manufac- 
tured “to pass.” But it’s another mat- 
ter to meet these same requirements 
year after year under the severe strains and loads 
in service. * 





Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper 
Enameled Iron 
| Enameled Alloy 
| Enameled Aluminum 
| Silk Covered 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


LMEPITLIL 
CONNECTICUT 





v Z 
WINSTE 













provide the lamp with a hemispherical-type reflector 
and to design the bottom glass so that this decides the 
actual distribution of the light from the unit. The 
hemispherical-type reflector will cause the reflected light 
to coincide with the remaining light rays proceeding 
direct from the lamp, so that both direct and reflected 
rays arrive at the diffusing glass as though coming from 
one focal point. This arrangement will allow of fairly 
accurate control by the diffusing glass of all the light 
rays emitted by the lamp, and the glass can be shaped 
or provided with a prismatic formation to give the 
desired distribution. Alternatively the glass can be re- 
garded as only slightly changing the distribution of 
light from the lamp and reflector and can be left either 
clear or very slightly frosted or mottled. 


USE OF COLOR FILTERS 


Sometimes a reflector fitting has to be provided with 
runners or some other means to carry a gelatine or glass 
color filter in front of the lamp. Care should be taken 
to prevent all leakage of light around the edge of the 
frame, as even a very small leakage will give a pro- 
nounced effect and may spoil the result. It is, in fact, 
surprising how small an amount of leaking white light 
will upset a color effect. Ventilation holes will give 
trouble unless well “louvered”, and it is wise to provide 
flaps to cover in the edge of the openings through which 
the color frame is inserted. When the color frame is 
constructed to receive a gelatine filter (or filter of some 
similar material) it is wise to make sure that the edges 
of the frame are all sufficiently wide to allow the material 
to pull in towards the center of the filter as the result 
of buckling through heat, etc., without the edge of the 
filter slipping out of the frame. Once this happens there 
will be a leakage of white light which may become quite 
appreciable. Furthermore, people cutting replacement 
filters do not always shape them too accurately, and it 
is desirable to leave adequate room for a badly cut edge 
or undersized filter, so that no part of it will pull out of 
the frame later on through heat. The fact that a filter 
appears to fit when new, is no assurance that it will 
not later reveal shortcomings after subjection to heat. 

When glass filters are employed it is desirable to 
provide a guard frame which will prevent broken glass 
from falling out, while in order to prevent shattering 
due to changes of temperature, it is sometimes desirable 
to cut the glass into narrow strips and mount them 
closely together in a frame. Glass is, of course, much 
more permanent than gelatine and would probably be 
used more extensively if it were available in a large 
enough range of colors. The color range in glass is 
somewhat restricted whereas gelatine is available in 
about seventy different hues. Also, the glass colors are 
usually fairly saturated, whereas delicate color tints are 
often required. Glass roundels are available in certain 
sizes and, if the desired color can be obtained, provide 
very satisfactory glass color filters. 

The foregoing remarks are in no way intended to 
provide detailed information as to how to design a re- 
flector fitting, but deal with certain aspects of the prob- 
lem which the writer has found important in his own 
experience, and it is hoped that the notes presented will 
be helpful to those engaged in the design and manufac- 
ture of reflector fittings. 
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e ENGINEERED AND MOLDED AT NO. 1 PLASTICS AVENUE 
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Plastics ride the waves 


@ First of its kind! It’s a one-piece all- 
plastics dinghy — produced by General 
Electric for the Beetle Boat Company, 
New Bedford, Massachusetts, A single 
giant mold forms the entire nine-foot 
boat in one unit. General Electric en- 
gineers specified the particular plastic 
materials that make this unique boat 
leakproof, light, and buoyant... yet so 
strong and tough that it withstands 
amazing abuse. And it requires no 
maintenance! 

This is just one more example of 
what General Electric’s complete plas- 


tics service can accomplish, G.E. is 
equipped to design, engineer, and mold 
plastics parts to meet the individual 
requirements of your particular job. 

So when you think of plastics, think 
of General Electric, world’s largest 
manufacturer of finished plastics prod- 
ucts. Write for your free copy of the 
interesting booklet, illustrated in color, 
called **Problems and Solutions in 
Plastics.’ Address Plastics Division, 
Chemical Department, General Elec- 
tric Company, | Plastics Avenue, 
Pittsfield, Massachusetts. 


GENERAL @ ELECTRIC 


CD47-H-13 


GENERAL ELECTRIC PLASTIC FACTORIES ARE LOCATED IN SCRANTON, PA., MERIDEN, CONN., 
COSHOCTON, OHIO, FORT WAYNE, IND., TAUNTON AND PITTSFIELD, MASS. 
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G-E Complete Service — 
Everything in Plastics 


BACKED BY 53 YEARS OF EXPERIENCE. 
We've been designing and manufacturing 
plastics products ever since 1894. G-E re- 
search works continually to develop new 
materials, new processes, new applications. 


NO. I PLASTICS AVENUE—ccmplete plastics 
S2rvice—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manned by 
skilled craftsmen—average precision mold 
experience, 12 years, 


ALL TYPES OF PLASTICS. Facilities for com- 
pression, injection, transfer and cold molding 
... for both high and low pressure laminating 
... for fabricating. And G-E Quality Control] 
—a byword in industry—means as many 
as 160 inspections and analyses for a single 
plastic part. 
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Advance Relays 


WRITE TODAY 
FOR NEW ADVANCE 


CATALOG «wie 





| 


THE ADVANCE LINE: 


TELEPHONE TYPE * INDUSTRIAL CONTROL * MIDGETS 
CERAMIC INSULATED * HERMETICALLY SEALED * KEYING 
AMPULSE * MICRO-SWITCH * OVERLOAD + UNDERLOAD 
SOLENOID TYPES * TIME DELAY * COAXIAL * LOCK-UP 
PLUG-IN * INSTRUMENT * ULTRA SENSITIVE AC AND DC 
ANTENNA CHANGE OVER * GENERAL CIRCUIT CONTROL 


Relays designed for special application. . . 
We invite you to submit your problems to us. 


_ ‘\ 


a4 
Sdvonce wy LA fea 


ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd St., Los Angeles, California + Michigan -9331 
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Flexibility of Infra- 
red proves ideal for 
drying electric motor 


windings. Drying and Baking — 
NALCO iio LAMPS 


The quick, penetrating Infra-red heat of Nalco Dritherm 
Lamps assures uniform, clean baking, heating and drying 
in a fraction of the time required by ordinary methods. 
The flexibility inherent in the Infra-red process assures 
ease of installation to obtain the exact heat concentration 
needed to economically perform your drying or baking 
operations. 


Send for Bulletin: ‘‘Drying Problems Made Easy’”’ 


NORTH AMERICAN 
St. Louis 6, Mo. 






1082 Tyler Street 
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Application Circuits for 
Electronic Time-Delay Relays 
(Continued from page 101) 


timing relays. 

When incorporating a relay of this type into a machine 
or control system, attention must be given to the sur 
rounding conditions. I[n particular, it is important t 
resist the temptation to mount the timer in any seem 
ingly convenient place just because the timer happens 
to be small enough to be thought of in the same terms 
as a wall switch. Such a timer usually contains a trans 





Fig. 9-Vacaum dry mat-former of the Sta-Hi Corpora- 
tion, equipped with a General Electric electronic time- 
delay relay (front center) as illustrated in Fig. 2. 
former, tube, relay, and assorted resistors and capaci 
tors. The relay coil and contacts, together with the 
transformer windings, are perhaps the parts most vul 
nerable to surrounding conditions. Therefore, they 
should be given the cate normally accorded other indus 
trial apparatus. Corrosive gases or liquids may attack 
the contacts and the insulation on the coil and on the 
transformer windings. Certain finely divided liquids, 
if present in the atmosphere, may collect on the contacts 
and serve to insulate them. 
the same effect. 


Excessive dirt would have 
An explosive gas or dust atmosphere 
would make the opening and closing of these contacts 
hazardous. Should any of these conditions exist, the 
proper enclosure should be selected in which to mount 
the timer. 

Sometimes the timing potentiometer is mounted in a 
push-button station or somewhere else remote from the 
timer itself. In this case, care should be taken to keep 
these leads of this fairly high impedance circuit away 
from any circuits that might introduce stray voltages— 
with resultant inconsistent timing—into the timer cir- 
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GENERAL 
INDUSTRIES co. 


MOLDED PLASTICS PIONEERS 


Department e Elyria, Ohio 





DETROIT: Phone Madison 2146 MARION, IND.: Phone 2566-W 
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Long before the “man in the Brown Derby” 
became front page news, General Industries 
was making molded plastics parts for 
manufacturers who have since become 
veteran customers. 

In 1924, for example, we molded the first 
brushholder for the Lamb Electric Com- 
pany of Kent, Ohio. And we’re still making 
that same part for them today! That’s 
typical of the genuine molding satisfaction 





General Industries consistently renders to 
all its customers. They, in turn, know they 
can rely on this dependability to help them 
make their products better . . . and keep 
their customers satisfied. 

You can permanently solve your plastics 
molding problems, too, with this same de- 
pendable GI service. There’s a General 
Industries representative near you... 
ready to consult with you at any time. 





BUFFALO: Phene Grant 8567 CAMDEN: Phone 2215 
















NEWLY DEVELOPED-- 
High Temperature Silver Solder Pot 


: beeen. Can be turned on or off 


a 





— when needed — with 
no danger of damaging 


crucible 


Dissolves enamels and brazes at same dipping 


Speeds production—no more sanding or strip- 
ping necessary 


Eliminates rejects and insures perfect joints 


Economical—no need for dumping at night or 
| leaving on low heat. Guaranteed against 
cracking due to thermal expansion. Elements 
cheaply replaced. 


@ Can use tin solder for stripping the enamel 
and tinning. 


STOLLE ENGINEERING & MFG. CO. 


3970 South Grand Avenue, Los Angeles, California 





| Box 202, Palisades Park, New Jersey 
|} &£ 
T 
FOLDING DOUBLE CUPPED 
Ee * WASHER LUGS x 
A SIZE and TYPE for every need! 
EASY fon. FOLDS OVER HERE TO CLOSE NO 
To TOOLS 
APPLY =z REQUIRED 
MAKES A GOOD JOB AND A NEAT ONE 
i 





KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 

















THIRD AND VINE STS. CINCINNATI 2, OHIO 









cuit. These leads should be either twisted or preferably 
| shielded and grounded. 

Since timers of this sort depend upon charging a 
capacitor up to a fixed voltage, any change in that volt- 
| age because of line voltage regulation will affect timing. 

In this particular circuit, a five per cent change in volt- 
| age causes about one-half that percentage change in 
| timing. If this change in voltage causes a change in 

timing that is objectionable, a voltage stabilizing trans- 

former can be used to reduce the error due to this cause 
to negligible proportions. 

When connecting a timer or timers in another circuit, 
it should be remembered always that a certain amount 
of reset time is required after opening the initiating 
switch to permit the timing capacitor to recharge for 
the next timing cycle. That time is ordinarily in the 
neighborhood of two seconds for a two-minute timer 
and less for shorter time delays. 

Many electronic timing relays use a telephone-type 
relay to provide the contacts for controlling an external 
circuit. This relay is fast-acting and has a life meas- 

ured in millions of operations, but its contacts can 
handle only light loads. Other timing relays use some- 
what larger magnetic relays having higher contact rat- 
ings. For very large loads, one or more magnetic relays 
may have to be interposed between the timing relay 
and the ultimate load. 

Timing circuits do not generally impose severe oper- 
ating conditions on the tube. In cases where electronic 
timing relays have been in use for a number of years, a 
very small amount of trouble due to tube failure has 
been reported. Wide variations in the line voltage how- 
ever will reduce the life of the tube. Changing tubes 
may affect the timing potentiometer calibration some- 
what. 

The electronic timer was one of the first electronic 
devices to be used in industry and its use is now wide 
spread. Its practicality and reliability have been proven 
in over 10 years of use. Simplicity, long life, continuous 
adjustment, and low maintenance are its features that 
assure that it will be even more widely used in the 
future. 





Societies Elect New Officers 

A number of professional societies and trade associations have 
recently announced formal elections for new officers for the 
year 1947-48 (asterisk indicates official nomination tantamount 
to elections). Included are the following : 

American Institute of Electrical Engineers: President, Blake 
D. Hull, chief engineer, Southwestern Bell Telephone Co., St 
Louis, Mo. 

The American Society of Mechanical Engineers: *President, 
E. G. Bailey, vice-president, The Babcock and Wilcox Co., New 
York City. 

American Society for Metals: *President, Francis B. Foley, 
superintendent of research, Midvale Co., Nicetown, Pa. 

Illuminating Engineering Society: President, Rudolf W. 
Staud, an executive of the Benjamin Electric Manufacturing 
Co., Des Plaines, III. 

Radio Manufacturers Association: President, Max F. Bal 
com, vice-president and treasurer, Sylvania Electric Products, 
Inc.. Emporium, Pa. Vice-presidents: R. E. Carlson, vice- 
president, Tung-Sol Lamp Works, Newark, N. J., and W. J 
Barkley, executive vice-president, Collins Radio Co., Cedar 
Rapids, Iowa. 

American Gear Manufacturers Association: President, R. B 
Tripp, executive vice-president, Ohio Forge and Machine Corp., 
Cleveland. Vice-president, W. L. Schneider, 
The Falk Corp., Milwaukee, Wis. 


vice-president, 
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To provide more uniform current control— 
and a rheostat of proportionately smaller size— 
the Ohmite Manufacturing Co. advocates tapered 
windings, involving the use of two or more sec- 
tions of diminishing wire sizes. This construction 
is practical because only the first turn of any 
rheostat winding carries the maximum current. 
All succeeding turns carry constantly decreasing 
amounts. 

In the 3-section, 500 watt Ohmite Model 


R Rheostat illustrated, three Driver-Harris 
nickel-chrome alloy wires—Nichrome*— 













Resistance Control Problems 
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CMC MC ata moat: fale ty 
of Driver-Harris nickel-chrome al- 
loys: (1) No. 95, (2) Advance, 
and (3) Nichrome, are employed to 
obtain fine resistance shading. 






When Rheostats are Sectionally Wound with 


DRIVER-HARRIS Alloys 


Advance*—and No. 95 are employed to obtain 
the fine shading of resistance desired. For other 
resistance combinations, there are more than 80 
Driver-Harris electrical resistance alloys spe- 
cifically designed to fill the numerous require- 
ments of the Electrical and Electronic Industries. 


Backed by 46 years of specialized resistance- 
research experience, the Driver-Harris engineering 
staffis ready at all times to help you solve your elec- 
trical resistance problems. Why not get in 
touch with them for expert advice—or write 
for 71-page Resistance Handbook, R46. 


Drwer-Harris 
COMPANY. 
HARRISON, N. -J. 


BRANCHES: Chicago © Detroit ¢ Cleveland ¢ tos Angeles ¢ San Francisco ¢ Seattle 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
“Trade Mark Reg. U. S. Pat. Off... 
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ACME MEMO—To Production Engi- 
neers responsible for the manufacture 
of Motors, Transformers, Coil Wind- 
ings of all types— 


SUBJECT: 


INSULATING VARNISHES 


IMPORTANT! Suggest you check your insulating 
varnish results against these Acme characteristics: 


PENETRATION. .. . Is varnish supplied at proper 
viscosity for getting it deep into every winding or 
must it be thinned to the point of dangerously re- 


ducing solid (nonvolatile) content? Try Acme Nos. 
145, 245. 


CURE. . . . Is varnish completely cured after the 
final bake? Acme Thermosetting Varnishes are 
outstanding for insuring complete cure throughout 
depth of varnish mass, providing good insurance 
against entrapped solvent. 


BUILD-UP. . . . Is build-up of insulating varnish 
film over vital areas really substantial or are thin 
films presenting hazardous insulation which invites 
mechanical rupture, abrasion and chemical attack? 
Suggest Acme Nos. 160, 1601, 260 for greater 
build-up, fewer coats, shorter curing time. 


INFRARED BAKING. . . . Is varnish completely 
curing in your fast-baking conveyor system or is 
there merely a “skin cure” which leaves the in- 
terior of the varnish mass tacky? Entrapped sol- 
vents under surface-cured films have a softening 
effect on enameled wire and varnished insulations. 


Our No. 1451, 1454 and 1601 Varnishes are out- 
standing for infrared baking. 


FLEXIBILITY ... AGING . . . HEAT ENDUR- 
ANCE... OIL and CHEMICAL RESISTANCE. ... 
Use of Acme Varnishes by the armed forces in 
important applications emphasized the desirability 
of substantial factors of safety for these items. 

Ask for catalog and samples 





Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATION - MAGNET WIRE - COILS 
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Lubrication Requirements 
May Affect Designer’s Decision 
(Continued from page 112) 





ture is controlled by the rate of cooling in its manutfac- 
ture. The transparent and brilliant grease appears to 
be a solidified oil and is extremely resistant to decom- 
position or separation above or below its melting point. 
The aluminum soap increases the adhesive and cohesive 
qualities so that it forms a tenacious film capable of 
withstanding shock at high rubbing speeds. It also is 
water-resistant but it is limited to relatively low oper- 
ating temperatures because the grease changes in tex 
ture with heat. 

Lithium-base greases were a war development, 
shrouded in secrecy, to obtain a lubricant for equipment 
operating at —-50 to —100 F. Lithium stearate is com 
bined with mineral oil to produce a grease having the 
smoothness of calcium-base greases and the high melting 
point of sodium-base ones. It is insoluble in water and 
resistant to shear so that the grease will not work down 
to a liquid. These greases can be used over the wide 
temperature range of —-100 to +300 F and, when they 
hecome available more generally, should offer interest- 
ing possibilities to help solve some of the more difficult 
lubrication problems of electrically powered machines. 

The calcium resinate-soap base and the sodium brick- 
type greases are of little interest to the product designer. 
The former, a cheap grease made from mineral oil, rosin 
oil, lime, and sometimes water, is used to lubricate 
rough, heavy bearings operating at slow speeds. The 
sodium-brick grease is a hard, brittle grease which is 
applied directly to. the revolving bearing journals of 
locomotives and similar heavy equipment. 

The counterpart of viscosity in oil is consistency in 
grease, an important property. The consistency, as 
indicated by the penetration, influences the selection of 
a particular grease for a given application. However, 
the consistency of many greases is reduced with working 
so that the standard penetration test requires that the 
grease be preworked in a definite manner to assure com- 
parable results. Another property of grease which is 
important, primarily because the experts are not agreed 
as to whether or not it is desirable, is “oil bleeding” or 
the separation of the oil from the soap. Obviously, if 
the bleeding is excessive only the soap remains and the 
lubricating properties of the grease are lost but a little 
bleeding enables the grease to creep into narrow clear- 
ances by capillary attraction. Since it is difficult to 
specify the amount of oil bleeding which is desirable, it 
is generally agreed that a little is not objectionable and 
even may be desirable. Hence the mere fact that a grease 
tends to bleed oil slightly in storage is not sufficient 
reason to condemn the grease until its performance has 
been studied with reference to the particular application. 

As was the case with lubricating oils, chemicals are 
added to greases to impart special properties to them. 
Probably the most important is the addition of ingredi- 
ents such as compounds of sulphur, lead, or chlorides to 
produce extreme pressure lubricants. These lubricants, 
developed to meet the demands of hypoid gears, react 
with the bearing surface at elevated temperatures to 
form a thin protective coating and permit occasional 
peak loads producing localized pressures as high as 
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During the war 70% of Bunting output was Precision 
Bearings, mostly for aircraft engines. These facilities 


are producing, today, the exceptionally fine bearings € 
needed for the precision jobs of Post-War Industry. The Bunting Brass 
& Bronze Company, Toledo 9, Ohio. Branches in principal cities. 
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MOTORS 


Better Your Product 


|. Extremely durable cast-iron frame assures 
accurate alignment of bearings 
2. Motor constantly cooled by correctly de 
signed fan and air passages 

Permeability improved by carefully rean 
1ealing stator laminations 
4. Insulated windings are trouble-free 
5. Well designed starting switch is long-lived 
quiet and positive of operation 
6. Heavy base cast integral provides strong 
flat mounting surface 

Rugged cast end cover has drip-prooft 
opening at bottom for ventilation 
8. Large oil reservoirs, packed with wool yarn, 
provide clean, reliable lubrication. Outer oil 
and dust seal prevents oil leakage 
9. Manganese alloy steel shaft has high 
Car EL eae asd a 


10. Superior diamond bored sleeve bearings 


ia te La a 


CHESTER BLAND, President 





5904 MAURICE AVE. @ CLEVELAND 4, OHIO 





200,000 psi. These loads cannot be continued indefi- 
nitely because the friction heats the ridges of the surface 
to welding temperature and causes seizure. However 
the judicious use of EP lubricants permits the machine 
subjected to fluctuating loads to be designed undersized 
rather than having all its parts designed for the maxi- 
mum anticipated load conditions. Hence, a knowledge 
of lubrication and what it can do for the machine can 
be a very important tool to help solve the basic machine- 
design problems. 

The silicone fluids are ideal constituents of grease 
because of their low viscosity-change with temperature, 
low volatility, resistance to oxidation, high temperature 
stability, and low freezing point. Even though the 
excellent properties of the silicone fluids make it unnec- 
essary to compromise and enhance one property at the 
expense of others, the formulation of the grease is diffi- 
cult because the thickening agent must have the same 
heat stability as the silicone fluid. The problem is com- 
plicated further by the fact that most soaps are insol 
uble in silicone fluids. 


SILICONE GREASES 


At present there are three types of silicone lubricating 
greases commercially available but their possibilities 
have not been explored completely. Grease made by 
thickening silicone fluids with carbon black shows 
promise as a lubricant for high-temperature applications. 
It functions as a grease at temperatures of 480 F and 
above but is a relatively poor lubricant at ordinary 
temperatures, particularly when compared to petroleum 
greases for the lubrication of hardened steel balls with 
soft steel retainers. Replacing the soft steel retainer 
with one made of bronze in experimental runs greathy 
reduces the wear and indicates the importance of coup- 
ling the design of the machine and the selection of mate- 
rial with the selection of the lubricant. The silicone 
fluid-carbon black grease has a slight tendency to bleed 
in storage. It also is interesting to the designer of 
electrically driven devices in that it is a semi-conducting 
grease, having a resistance of approximately 1000 
ohms/cm.* To date this property has not been exploited 
but it might help solve the problems encountered in 
designing freely moving, contact-making mechanisms 
and the elimination of static in rotating machinery. 

Another grease made with silicone fluids and a heat- 
stable metallic soap can be used to lubricate antifriction 
bearings up to 20,000 rpm and 480 F although some 
bleeding occurs above 300 F. Bearing tests on this 
grease show that it gives ten times the bearing life 
obtained with good petroleum greases at high tempera- 
tures. The silicone grease operates satisfactorily at 
—40 F but begins to stiffen at —50 F. 

The third type of silicone grease is a silicone fluid 
soap grease developed for low-temperature operation. 
Although it begins to stiffen at —70 to —80 F, it has 
an operating range from —95 to +300 F. Tests show 
that the bearing life with this grease is about one-half. 
that of the other silicone fluid-metallic soap grease at 
elevated temperatures but this still is 4 to 5 times the 
life obtained with good petroleum greases. 

The silicone fluid lubricants accent the fact that a 
fundamental knowledge of lubrication is an important 
requirement for properly designing the moving parts of 
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MAGNETIC DAMPING 


( As applied by Esterline-Angus Company, Inc., } 
| ef Indianapolis, Indiana, on a Model A. W 
| Electrodynamometer Instrument Movement | 





Fig. 1—The magnets employed in this particular damping application are provided in 
Alnico 1i—which is cast with mounting holes cored. The necessity to adjust the damping 
posed an unusual problem in magnet engineering and fabrication—and in quality con- 
trol. Note the small nub on the magnet which serves as a pointer in the installation. 

















Fig. 2—Each magnet is installed so that it may be rotated on its own 
axis. Rotation of the magnet changes the position of the poles with 
respect to the moving vane passing through the magnetic field and by 
this method, damping is adjusted for optimum operation. The photo 
at lower left shows the complete measuring element of the instrument. 


Fig. 3—The range of damping which these magnets make possible 
is shown by the chart on which response curves were plotted through a 
three-second period for each magnet position as indicated by a calibra- 
tion on the magnet adjustment scale shown in Fig. 2. 














THE ESTERLINE-ANGUS CO, INC. -ncraWarculs, ND, U.e.A CMART NO. 1310-X 
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@ This is but one of many adjustable and con- 
stant magnetic damping problems solved by the 
wealth of technological and fabrication skill devel- 
oped by Thomas & Skinner engineers and crafts- 
men through 46 years of permanent magnet design 
and production. Your inquiries on the application of permanent magnets 
to your products are solicited—and will be given prompt attention. 
Write for the latest technical bulletin on use, design and fabrica- 

tion of permanent magnets. 





1114 E. 23RD STREET - INDIANAPOLIS, INDIANA 
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PORCELAIN CO. 


headquarters for 
LOW VOLTAGE 


CERAMIC SPECIALTIES 


Over 45 years in the business has earned 
us the right to be called “headquarters” 
for ceramic manufacturing. Many of the 
formulas, methods and machines used in 
the making of Star Ceramics were devel- 
oped by Star experts and engineers. Star 
employees have learned how to make qual- 
ity products through many years of un- 
usually varied experience. 


In addition to meeting all kinds of spe- 
cific requirements, STAR has the following 
kinds of standard insulations to offer: 


1. THERMOLAIN 4. VITROLAIN 


A heat-resistant refrac- Strong, dense, non-por- 
tory insulation. Porous. ous, moisture proof. High 
Withstands thermal dielectric strength. 


5. No. 921 
2. LAVOLAIN INSULATION 
A dense semi-steatite of Can be molded into dif- 
high mechanical and di- ficult shapes. Strong, 
electric strength. dense, heat-resistant. 
3. COMMERCIAL Oe 
WHITE ill not soil in assem- 


bly or use. Excellent for 
Most economical for use wiring devices or novel- 
in most applications. ties. 


7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
apolications in humidi- 
fiers. 


PORCELAIN C@ 


MUIRHEAD AVENUE 


TRENTON 9, N. J. 











electrically energized equipment. It is true that the 
product designer need not be an expert in the subject 
but an appreciation of the fundamentals involved per- 
mits him to realize optimum conditions with minimum 
cost, a very important objective in a competitive econ 
omy. Each year the transition of lubrication from an 
art to a science becomes more pronounced and places at 
the designer’s finger tips more facts and more special 
lubricants. Without a basic knowledge it is impossible 
for him to select his lubricant properly and evaluate its 
effect on the basic design of the machine. 











British Combine 


@ @ Tiny electric motors, several of which could be 
placed in an ordinary sewing.thimble, are being made by 
Rev Motors, Ltd., Bolton, England. Three sizes are 
shown above with a thimble for comparison. Also shown 
is a model locomotive, size HO, in which one of the 
motors of the intermediate size, 7%-in. in diameter, is 
mounted. The little motor boat runs with a motor of the 
third size, 114 in. long, 34 in. wide, 4%4 to 6 volts. The 
smallest size is only % in. wide and %g¢ in. in diameter, 
weighing less than 4g oz. Each motor has a permanent- 
magnet ring stator and a wound rotor with a ring core 
of iron wire. Commutation is effected by light contacts 
or brushes which bear against the exposed conductors 
of the rotor winding. In the larger sizes the same prin- 
ciples of operation are retained but the windings are 
heavier and the stationary contacts are silver and have 
springs for insuring constant pressure. 
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GET BUILT-IN ADAPTABILITY 
WITH INTERCHANGEABLE 
R«M MOTORS 


Simplify the application of built-in 
electric power to your equipment by 
standardizing on Robbins & Myers 
motors. Compact construction and 
functional mountings provide true 
flexibility of application. You get fu/l- 
range interchangeability of all motor 
types in any one frame size. R & M’s 
long, specialized experience can help 
you combine outstanding motor per- 
formance with modern, streamlined 
appearance. 


SAVES MONEY IN 
MANY WAYS 


Engineered adaptability /owers costs 
and simplifies stocking, assembly, and 
service. Standard or special mount- 
ing heads developed for one type of 
R & M motor fit all types of R & M 
motors. Simple modifications provide 
open, drip-proof, weatherproof, or 
totally enclosed construction. In the 
same frame, interchangeable motor 
types include split-phase, polyphase, 
capacitator-start, direct current, capa- 
citor, and synchronous; in various 


| 
| 
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speeds, voltages, and frequencies. 


Expert R & M engineering assistance 
Sitesi a has improved built-in motor power 


s * Ps for many different uses. Write today 


for full information. 


ROBBINS & MYERS ec ING, “O7O® DIVISION - SPRINGFIELD, OHIO 


MOTORS - HOISTS - CRANES~ MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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TYPE 


ML 
SP INDICATING: Lie 
1:2°3°4 LAMPS 





> | 
Type ML-2 LAMPHOLDER, UNDERWRITERS’ APPROVED for 120 Volts. 


TELLING TALES ON TROUBLES ?? 


ML Units tell all! When.the bulb lights; the engraved message 
is vividly illuminated, eliminating the need for separate bulls- 
eyes and designation plates. When extreme side visibility is 


essential, plates with engraving and bulls-eyes are used. 


Specifications: Plate 334” x 1)”. 
Uses S6-120V. bulbs. Light isolation barriers easily removed 


to service bulbs. Rear terminals of spade or screw types. 


Engraved Lamicoid plates (as 
illustrated) serve as an illumi- 
nated designation (no _ bulls- 
eyes are required). 


Stainless steel plates with 
bulls-eyes on same effect econ- 
omy when multiple Indicating 


Write for Indicating Light Catalog and Type ML Unit Blue Print 
MORRISTOWN, N. J. 


- Lights are used. 
E THE H. R. KIRKLAND CO. 
j wre ee 





PE MAN BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 





COMPLETE RANGE OF SIZES... 


4. Open dimensions to fit all 


requirements 


5. Detachable cap 


3. Solder clip for easy assembly 6. Ventilation area to reduce heat 


“THE IDEAL EQUATION” 


WE MAKE ...a simplified 
brush holder that requires less 
material, assembly time, and labor 
...@ product proven by over 10 
years of wide use. 


YOU GET. . . smooth brush 
action that insures lasting satis- 
factory performance. Practical— 
through complete range of sizes. 
Economical—through reduced 
all-around costs. 


PHOENIX evectric mec. co. 


W. LAKE ST. 
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CHICAGO 6, ILL. 





Light area 3” x 1-1/16”. 


Electronic Control for 
VariableVoltage Drives 
(Continued from page 85) 


of resistance in the charging circuit, the voltage acros 
the condenser will rise after a definite time to the pre 
selected voltage; therefore, the voltage across the con 
denser is a suitable signal voltage for controlling tic 
thyratron rectifiers. 

There is an inherent disadvantage with this type oi 
control in that the rate of change is an exponential 
function, 1.e., the rate of change is greatest at the start 
and becomes very slow as the final value is approached 
Also, it requires as much time to make a small change 
as a large one. This type may be considered as con 
stant-time, not constant-rate, control. Since the VS( 
was developed for wide speed-range drives, these effects 
were not considered desirable. 

To overcome these, a high-vacuum pentode was 
used as a resistor in the “resistor-condenser” circuit. A 
pentode has a peculiar cathode-anode resistance char 
acteristic in that, regardless of the voltage across the 
tube, the current through the tube is constant. If a 
condenser is charged in this manner, the rise of voltage 
across the condenser 1s at a constant rate. This, then. 
eliminates the objections to the resistor-condenser 
method, providing a linear rate of acceleration and a 
time required for a change which is proportional to the 
amount of change being made. 

In any speed-control system, it is necessary to provide 
for both increasing and decreasing speed. This means 
that the charge of the condenser must be decreased as 
well as increased. With the pentode control, this is 
impossible since current can flow in only one direction 
in an electron tube. If, however, the pentode is con 
nected into a bridge consisting of four half-wave recti 
fiers, this objection can be overcome as illustrated in 
Fig. 5 on page 84. Current flows from the battery 
to the condenser, through the lower left rectifier, up 
through the pentode, through the upper right rectifier, 
and to the battery. Assuming that the condenser is 
charged, if the switch is thrown to position D, the 
condenser will discharge and the current flow will be 
reversed, passing from the condenser through the 
switch, through the lower right rectifier, up through 
the pentode, and through the upper left rectifier. It 
is evident from this that the condenser can be charged 
or discharged at will, but current will be required to 
pass through the pentode only in its normal direction. 

The combination of circuits used in the VSC is illus- 
trated in Fig. 6. The pre-set speed signal voltage. is 
established by adjusting the speed-setting potentiometer. 
This is energized from the 300-volt power supply 
through a limiting resistor and rheostat. By proper 
selection of the speed-range resistor, the maximum speed 
can be limited to voltage control only, or to 2:1, 3:1, 
or 4:1 by field control. The higher the resistance of 
the speed-range resistor, the lower the maximum volt- 
age available from the speed-setting potentiometer and, 
therefore, the less the speed range. The maximum- 
speed rheostat is used to provide voltage limits between 
the values of standard fixed resistors used for speed- 
range resistors. From this, it can be seen that only 
one rating of speed-setting potentiometer is required. 
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Tl Which Is 


Do you need a source of d-c, where space and allow- 
able weight must be held to a minimum? General 
Electric has the answer . . . a selenium rectifier. 

Must equipment operate where it is subject to in- 
termittent overloads of short duration? The answer 
will probably be a copper-oxide rectifier. 

Perhaps exceptionally low cost is the most im- 
portant requirement ... then you will want to con- 
sider General Electric Tungar rectifiers. 

But, regardless of what application you have in 


mind, your first step should be to consult a General 


Electric rectifier specialist. With his years of practical 
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est for you? 


experience with the cnly manufacturer of all three 
basic types of low-voltage rectifiers, he is thoroughly 
qualified to give you impartial advice. 

After considering all factors such as size, weight, 
performance characteristics, and cost that affect your 
designs, the General Electric engineer can readily de- 
termine the best rectifier for you. 

Why not take advantage of our engineering serv- 
ice now? There is no obligation. Just ask your loca! 
General Electric representative to call, or send your 


problem to Section A98-922, General Electric Com- 


pany, Bridgeport 2, Connecticut. 


* Trade-mark Reg. U.S. Pat. Off. 
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VOLT- OHM - MILLIAMMETER 


Packs a laboratory of versatile 
service into a size that fits 
your hand and weighs only 
i'e Ibs. Features: Greater 
scale readability, low con- 
tact resistance jack achieved 
by new’ banana-type plug-in 
leads, greater stability evolved 
through special new type 
resistors—and others. De- 
livers better results than 
many larger, costlier testers. 
See, try, compare the per- 
formance of this thorough- 
going example of depend- 
able Triplett engineering. 


RANGES 
D.C. VOLTS: 0-10-50-250-1000 
5000, at 1000 ohms, Voit 


A.C. VOLTS: 0-10-50-250-1000 
5000, at 1000 ohms Voit 


0.C. MILLIAMPERES: 0-10-100 
500, at 250 milhvolts 


OHMS: 0-2000-400.000 
Write Dept D-97 


Jor descriptive 
materia/ 


.\ELECTRICAL INSTRUMENT Co. 
Bluffton Jj Onic zkkk 


WRITE FOR ILLUSTRATED 
BULLETINS 

The complete diversified range 
of HEXACON soldering irons 
is described in detail in fully- 
illustrated literature. Ranging 
from 40 to 700 watts, ond 
with tip diameters from Y.” 
to 134”, HEXACON irons are 
available to meet every re 
avirement. Write today— 
there Is no obligation. 


HIGH-QUALITY 
ULE LE 
SOLDERING IRONS 





HAND-SIZE 


*LABORATORY’ 









HATCHET TYPE IRON 
Cm ecm Eee Lie 
CSO ecm el era 


Offering even greater ease in han- 
dling than the light-weight irons 
now used for difficult, intricate sol- 
dering, the Hatchet Type iron is es- 
pecially engineered and designed 
for operator comfort. Non-tiring 
even after hours of continuous use, 
these soldering units have all the 
extra advantages included in every 
HEXACON iron — replaceable ele- 
ments of highest grade nickel-chre= 
miym wire, tips of hard-drawn cop- 
per, hexagon-shaped barrels for 
maximum heat dissipation during 
intermittent use, Underwriters’ Lab-. 
oratoties approval, etc. 


HEXACON ELECFRIC CO. 
177 W. Clay Av., Roselle Park, N. J. 
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regardless of the speed range or field current rating. 

As previously described, the timing condenser is 
charged and discharged by turning the speed-setting 
potentiometer or by operating the CR relay through 
the two-element, two-tube 6H6 rectifier bridge and 
OSJ7 pentode. 

So that the pentode operates properly, the screen grid 
must be made positive with respect to the cathode and 
the control grid negative. Since the bridge rectifiers 
would be short-circuited if these voltages were taken 
from the main 300-volt power supply, a separate recti 
fier is required. This supply consists of a small trans 
former excited from the 115-volt auxiliary taps on the 
main anode transformer. One half of a twin triode 
OSN7 tube, connected as a diode rectifier, acts as 
a half-wave rectifier and this is filtered by a resistor and 
condenser. The output of this rectifier, put on a voltag: 
divider, is used in part for the pentode screen voltage 
and in part for the control grid bias. 


VARIABLE ACCELERATION 


It should be noticed that there are two controllabk 
grid-bias voltage circuits. By adjusting these rheostats, 
the grid can be made more or less negative and by con- 
trol relay one or the other can be selected. By chang- 
ing the grid bias the constant current which the pentode 
will pass can be varied; therefore, the rate at whicl 
the condenser can be charged or discharged can_ be 
controlled. This provides control of the rate of accel 
eration or deceleration. The two circuits are provided 
for two rates such as would be used for high-speed 
regenerative braking. 

When the timing condenser is charged, the voltage 
across the condenser will equal the voltage pre-set on 
the speed-selecting potentiometer and no current will 
flow through the pentode circuit. It is evident, then, 
that the voltage across the condenser is a suitable sig 
nal voltage, provided no current is drawn from the cir 
cuit. This condenser voltage cannot be used directly) 
to control thyratron rectifier tubes since this type o! 
grid circuit draws current when the tube is passing 
current. 

In order to use the condenser signal voltage properly, 
a cathode follower amplifier is used. This type of ampli 
fier circuit insures that the grid of the high-vacuun 
amplifier tube will always be negative; therefore, no 
current can flow and no load is imposed on the con 
denser which is the signal voltage for the amplifies 
In a cathode follower circuit, the load resistor is placed 
in the cathode and grid circuit. As the condense: 
voltage tries to. make the grid positive the increase: 
cathode current produces a larger drop across thx 
cathode resistor, which in turn supplies a negative gri‘ 
voltage. The net result is that as the condenser voltage 
changes over a wide range, the voltage across the cath 
ode resistor is about 90 per cent of the condenser vol! 
age and varies directly with it. Since the value of the 
cathode resistor can be relatively low, we now have a 
usable signal source. 

If the VSC control were to be used for voltage cot 
trol only, this signal voltage could be used directly. 
Since, however, a large number of applications require 
motor-field control, a further tube control circuit 1s 
used to divide this voltage into two parts for cor- 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED [UBING, TAPE AND CLOTH 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE 


MIRAGLAS (FIBERGLAS) 
STANDARD GRADE for maximum flexibility, has 


little varnish and is recommended for high tempera- 


tures where dielectric strength is not a factor 


DOUBLE SATURATED has all qualities of the 
Standard Grade but with additional coats of varnish 


to bring the dielectric rating up to 1500 volts. 
TRIPLE STRENGTH is built up with coats of espe- 
cially flexible insulation varnish for dielectric rat- 


FOR USERS OF COTTON YARN VARNISHED 


VARNISHED TUBINGS 


ARE MADE IN FOUR GRADES: 


ings up to 2500 volts and is particularly suited 
where assembly operations include the possibility 
of rough handling. 


IMPREGNATED is the Optimum in Superiority for 
high gloss, non-hydroscopic, resistance to high tem- 
peratures, oils, acids, etc. IMPREGNATED has a 
dielectric rating beyond 7000 volts and is un- 
equalled for Long Life Under Most Severe Condi- 


tions. Write For Samples. 


TUBINGS The Mitchell-Rand MIRAC and HYGRADE 


Varnished Tubings of long staple fiber yarn are comparable to Fiberglas Tubings in dielectric ratings, 
tensile strength, flexibility and long life. Write For Samples. 


Write today for your free copy of the M-R WALL CHART with its engineer- 
ing tables, electrical symbols, carrying capacities of conductors, dielectric 
averages, thicknesses of insulating moterials, tubing sizes, tap drills, etc. 


* INSULATING PAPERS 
* TRANSFORMER COM 


POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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crease assembly speed up to 
Cut down injuries to 

ng. No fumbled workers with no burrs. no skids 
tten washers. Matching Reduce production costs. Reduce 
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1 Mar stest type recessed-heod Scovill is expert tn cold-forging 


OcksS on driver unusual special fastenings, such 


t fall of. No screw-driver os the one shown. Scovill de 


slippage. Easy to assemble. Ex signing ability, engineering skill 


ptiona! driver ife. Ordinary men and machines save money 


idee eek mel he Ce Le) for customers. Consult Scovill 


Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 
results—at less cost—with modern fastenings. 
If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 


QUALITY FASTENERS 
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QUANTITY CUSTOMERS 
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trolling (1) the generator field and (2) the motor field, 
For this purpose we again call upon the action of a 
rectifier to pass current only when its anode is positive. 

To explain the action involved an elementary cir- 
cuit is illustrated in Fig. 7. To analyze this circuit, let 


A 









1 

; Generator 

signal 
8 : 

Ss ‘ 
oe ———_{s 

%) xs — { 

\ ! 

R Motor 

Y signal 


Fig.7—Elementary circuit of transfer control, with a 

bias voltage on the anode of the rectifier to separate the 

signal voltage into two parts for controlling generator 
and motor fields. 


us assume that the signal voltage will vary from 0 to 200 
volts and that we wish to split it into two parts, to 
vary (1) from 0 to 100 volts as the signal changes from 
0 to 100 volts and remain at 100 volts as the signal 
increases from 100 to 200 volts, and (2) to remain at | 
zero as the signal changes from 0 to 100 volts and then 
to vary from 0 to 100 volts as the signal increases from 
100 to 200 volts. For this condition, the bias voltage 
should be 100 volts. 

For any signal of 100 volts or less, the anode of the 
rectifier will be negative due to the bias voltage and 
the tube will represent an open circuit. No current 
will flow and there will be no voltage drop across resis- 
tor R; therefore, the voltage at A-B will be the signal 
voltage. The voltage B-C will be zero. 

When the signal voltage increases above 100 volts, 
the anode of the tube becomes positive and current flows 
in the tube and resistor FR circuit. If the internal re- 
sistance of the tube is low with respect to the resistance 
R, point B will be effectively connected to the negative 
end of the bias voltage ; therefore, the voltage A-B will 
remain at this voltage, or 100 volts. Since current is 
now flowing, there will be a voltage drop across resis 
tance R and this will vary from 0 to 100 volts as the 
signal voltage varies from 100 to 200 volts. 

This second signal is suitable for controlling the 
motor-field rectifier, except that the signal sense is 
incorrect. Instead of a signal starting at zero and in- 
creasing, a high voltage which decreases as the main 
signal increases is required for field control. This can 
be obtained by using a fixed voltage and then bucking 
this with the signal voltage B-C. 

Although the circuit described in Fig. 7 will provide 
the type of control desired, a separate voltage supply 
for the bias voltage is required. In the VSC, this cir- 
cuit is modified so that the voltages required can be 
obtained from the main power supply. A second modi- 
fication is also incorporated so that approximately linear 
speed characteristics can be obtained in the field-control 
range. 

In generator-voltage control, the motor speed is 
approximately proportionate to the generator field volt- 
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RECTOX ... for dependability and long 
life. Original Rectox Copper-Oxide units 
installed 20 years ago are still in use 
today ...a service record not duplicated 
by any other metallic rectifier. 


SELENIUM .. . providing a dependable, 
economical source of d-c power where 
small size and minimum weight are 
prime factors. Westinghouse Selenium 
Rectifiers are the result of more than nine 
years of continuous research. 


ELECTRONIC TUBES . . . Westinghouse 
Phanotron, Thyratron, Kenotron, Igni- 
tron and other types of tubes meet the 
requirements of such varied applica- 
tions as radio transmitters, speed con- 
trols, resistance welding control and 
x-ray equipment. 
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Whatever the application—if it’s a problem of con- 
verting a-c to d-c—there’s a Westinghouse Rectifier to 


do the job. And whatever the problem, Westinghouse 


engineers, with a background of more than 20 years 
in the development and application of rectifiers, can 
offer you the best possible solution. 

Manufacturing limitations can be met— maintenance 
problems avoided—control problems simplified — 
with the Westinghouse complete range of a// types of 
rectifiers from which to select. Take advantage of this 
broad background of help on your rectifier problems 
—outline your requirements to your Westinghouse 
representative or write for further information— 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. J-21421 


© Westinghouse 
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Expanded facilities in our new factory 
make it possible for us to offer 


RADIBESTOS WIRE to additional 
customers. 


Users of asbestos covered wire—either 

solid or stranded—will find that RADI- 
; BESTOS WIRE will meet their every 
. requirement for highest quality, neat 

appearance and durability. 


| 
| 
| 
| 
| 


High manufacturing standards and 
careful inspection safeguard RADI- 
BESTOS WIRE quality and guarantee 
its uniformity. 


Tell us your needs and let us 
submit samples and quotations. 


The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 

WIRE. Write for one 
today. 
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age. For motor-field control this is a hyperbolic func 
tion where the increase in speed is progressively greater 


than the decrease in field voltage. This non-linear 
function can be corrected by using a control triode 
instead of a diode and connecting the grid of this tube 


so that it becomes more negative in the weaker field 
positions. 
Fig. 8 shows the final signal circuits as actually used 


Cathode 
follower 
amplifier 






Moror field 


section ; 
—~— 


dee fi 6 


Fig. 8—Final signal circuits of transfer control as 
used in the VSC electronic control for variable voltage 
drives. These produce the same division into two 
parts for controlling generator and motor fields as in 
Fig. 7 but do not require a separate bias voltage supply. 


in our electronic control for variable voltage drives. 
The circuits of Fig. 8 produce the same action as those 
of Fig. 7, but do not require a separate bias-voltage 
supply. The required transfer-point bias is obtained 
from the main power supply between points X-Y. 
The anode of each unit of the 6SN7 tube is negative 
due to bias X-Y until the signal voltage (the drop 
across cathode resistor R) equals the bias voltage; 
therefore, the proper generator rectifier signal voltage 
is obtained between points A-B and the motor-field 
signal between points C-D. 

The total generator signal voltage while in the volt- 
age-control range is a fixed negative bias A-X and the 
signal voltage RK. There is no drop across the anode 
resistor of the generator section since current does not 
flow in this circuit during voltage control. Point B, 
therefore, is at the same voltage as the upper end of the 
R resistor. 

When the signal voltage across resistor R is greater 
than the bias voltage X-), the tube passes current and 
since its internal resistance is low compared to the 
anode resistor, point B is effectively tied to point Y 
and when in the field-control range, the generator sig- 
nal is constant and is equal to 4-Y. 

The motor-field control signal B-C is, effectively, the 
fixed voltage B-Y when operating in the voltage-control 
region. The anode of the motor-field transfer tube is 
negative and therefore there is no voltage drop in the 
cathode resistor in the B-C circuit. When the transfer 
point is reached, as we go into the field-control region, 
the anode of the transfer tube becomes positive and 
current flows in the cathode resistor, causing a voltage 
drop and a lowering of the voltage between B and C. 

In the generator-field section transfer tube, the grid 
of the tube is tied to the plate and the tube acts as a 
diode. In the motor-field section transfer tube, the grid 
voltage becomes more negative after the transfer point 
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J rer crue manually-operated bel- 
lows were used in an attempt to pump 
fresh air into a mine, but with indifferent 
results, according to a journal published in 
Switzerland. And man’s quest for comfort 
indoors was under way. 





1890—This age-old method of keep- 
ing cool was still in use in many 


2 


parts of the world. But in this era electric 
motors came into general use. Soon to come 
were new ways to make air work for man’s 
comfort and well-being. 





boss Rit. 


1915—The Howell Red Band Motor 

made its appearance. Seven years 
later the first movie theater was fully air 
conditioned. Other businesses followed. Air 
conditioning was on its way, thanks to the 
electric motor as a source of power. 


Then, Air Conditioning arrived! 





























Here’s another precision-built Howell 
Motor. Howell Motors are industrial type 
with copper or bronze rotors—specially 
insulated —statically and dynamically 
balanced. Be sure you specify Howells! 
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Today it’s different! And 


4 better! 


Air is universally used for com- 
fort ... for profit. It’s the excep- 
tional business that does not put ; 
‘air to work. 


In the air conditioning and 
allied industries, you’ll find How- 
ell Motors driving fans, blowers, 
exhausters, air washers, com- 
pressors and conditioning equip- 
ment, as well as pumps, heating, 
drying and cooling apparatus. ' 
And you’ll find every user has a \ 
good word for Howell! 


Why? Because Howell Motors 
are industrial type motors de- 
signed for the toughest applica- 
tions in industry. Consequently, 
they perform better on all jobs. 
Are you using them? 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 








The Howell 


Protected Type Motors 
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Metallic Rectifiers Since 1923 
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A modern plant plus a resourceful 
engineering staff and a quarter 
century of experience 


Selenium 


Copper 
Sulphide 


provide the “know-how” and facilities 
to serve YOUR AC to DC power con- 
version requirements. 


Manufacturers of selenium and copper sulphide rec_ 
tifiers, rectifier-transformer assemblies and AC-DC 
power supply units for every requirement. 


Consulting service available 
without obligation 


E& THE BENWOOD - LINZE CO. 


Division of the Sperry Corporation 


1815 Locust St. St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 








For heavy duty and 
long wearing tasks, the 
built-in Controlled Flex- 
ibility of FLEXO Wire 
and Cable offers you 
important and versatile 
advantages. 


FLEXO can supply 
you with any type of un- 
insulated wire and cable 
to meet your exact re- 
helping 
you save time and 





Write for our catalog 58 
... or, better yet, outline your 
problems for our engineering 
money. department. 


FLEXO wikt company 


0. NEW YORK 


quirements .. . 
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due to the change in voltage across the cathode resistor 
of this tube; the voltage across the cathode resistor does 
not increase as rapidly as the signal voltage across R, 
and compensates, thereby, for the non-linear field volt- 
age-speed characteristic of motor-field control. 

These signal or reference voltages for the proper con- 
trol of the two field rectifiers constitute the reference- 


[~~ Motor field rectifier ~ Generator field rectitier 


L2 3 30 Li 


. palate 
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Fig. 9—Complete wiring diagram of the VSC, incor- 
porating all of the independent circuits previously 
discussed in this article. 


control bias as blocked in the rectifier circuits of Fig. 2. 

The feedback voltage is obtained by taking part of the 
rectifier output and connecting this into the rectifier 
grid circuit as a negative bias to turn the rectifiers off. 
This feedback voltage is opposed and balanced by the 
reference voltage, providing a self-regulating rectifier 
for any value of reference voltage selected. 

To take full advantage of this regulating action, the 
feedback for the generator rectifier is taken from the 
generator armature circuit instead of the field circuit, 
thereby providing regulation of the generator itself. By 
doing this, it is possible to reduce the variations present 
in the generator, such as load regulation, hysteresis, 
temperature effects, etc. 

The feedback for the motor field must be taken from 
the motor field circuit so that there is no correction for 
motor variations other than to stabilize the motor-field 
rectifier for tube and a-c line-voltage variations. 

The complete wiring diagram of the VSC, incorporat- 
ing all of the independent circuits as discussed, is given 
in Fig. 9, with each of the independent groups blocked 
out in the manner described. 

The VSC control unit is manufactured in ratings for 
the control of generator and motor fields up to and 
including 200 hp. The control circuits are the same in 
all sizes, but the rectifier tubes and transformers change 
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KLIXON 


Dome oiitied 
PROTECTORS 


For Hermetic Units 





@ Prevent Motor Burnouts 
@ Reduce Service Calls, Maintenance and Repairs 


@ Increase Domestic andCommercial Refrigerator 
Life 


Whether it is a hermetically sealed unit in domestic refrigerators or 
commercial showcases, beverage coolers, frozen food cabinets, you 
can prevent motor burnouts in your products by installing or using 
units with Klixon built-in motor protectors. 


These protectors take into account such factors as clogging of con- 
densers, varying line voltages, hot rooms, poor location . . . factors 
that cause motor burnouts... and shut “off” the power should a 
motor become dangerously overheated. When the motor cools to 
safety, they snap the power on again, thus preventing food and 
beverage spoilage. 


If you are a builder of hermetically sealed compressors or a manu- 
facturer who buys the compressor for use in your products, Klixon 
Built-In Protectors will protect your equipment by eliminating 
motor burnouts. 


They will reduce your service calls and help build product reputa- 
tion. For full motor life protection, use and specify hermetic units 
with Klixon Protectors. 


KLIxON 


SPENCER THERMOSTAT CO., 109 FOREST ST., ATTLEBORO, MASS. 








; a 
Refrigerators 
(Domestic or Commercial) 





Frozen Food Cabinets 





KLIXON MOTOR STARTING 
RELAY 


completes the combination required 
to start and protect the hermetic 
motor. Its positive action and lon 
life eliminate starting troubles pr 
make it a fitting companion for the 
KLIXON Protector. 
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Bending oction of thermo- 
static bimetal element 
covsed by intermittent 
fiome regulctes push rod 
control to gos burner. 
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The Surface Combustion Corporation doesn't put 
a boy at a man’s job. This giant warm air heater 
distributes enormous masses of air, puts out 
175,000 Btu per hour from each section (up to 
1,200,000 Btu from the seven-section model). It 
maintains comfortable temperatures and healthful 
ventilation in the far corners of factories; ware- 
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houses, airports, showrooms, auditoriums and 
i other open structures. 


But power and volume are not all! There's uni- 
formity of performance under all conditions and 
the reliability vital to efficient industrial heating. 
For, hidden away in each section is the device 


which controls this vast heat output, day in, day 
out, tireless, faithful! Dependable Thermostatic 
Bimetal made by W. M. Chace Co. is the actuat- 
ing element. in the temperature responsive mecha- 
nisms which regulate the flow of gas in this and 
other Janitrol industrial and domestic heating units 
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to provide the various capacities. Standard units can b 
operated from either 50- or 60-cycle lines without chang: 
and transformer primaries are arranged for 220/440 
volt reconnection. Transformers can be provided fo: 
auy standard voltage up to 600 volts. 

If voltage control only is used, the control circuits 
may be 230-volt, d-c, and operated from the motor-field 
rectifier, provided the motor-field current and total con 
trol-circuit current are within the rectifier rating. When 
voltage and field control are used, a separate. source oi 
control-circuit excitation is necessary. Alternating-cur 
rent control circuits are recommended. If only d-c con 
trol circuits are feasible, a standard electronic exciter ot 
sufficient capacity is suggested. Control-circuit surge 
protection should ‘be used with electronic exciters for 
this application. 

Two methods of operating from rest to pre-set speed 
are provided. Separate connections are brought out so 
that the voltage on the timing condenser can be reduced 
to zero by shorting this circuit with a normally closed 
auxiliary contact on the main line contactor when the 
motor is disconnected from the generator for stopping. 
This will cause the motor-field rectifier to go to full field 
and the generator to residual voltage. A resistor of 
about 5000 ohms should be used in series with the nor- 
mally closed contact to limit arcing at this contact when 
discharging the condenser. 

This type of control is not recommended when the 
field-control range is greater than 150 per cent, as full 
field will be applied rather rapidly and, unless the motor 
quickly slows down after removal of armature voltage. 
the increased field flux will cause an excessive armature 
counter-voltage. 


REGENERATIVE BRAKING 


For wide field-control ranges a system incorporating 
regenerative braking is recommended. This system is 
similar to that commonly used with motor-operated 
rheostats. The push buttons operate a control relay 
which picks up the line contactor and connects the 
signal input from the negative voltage to the movable 
contact of the speed-selector potentiometer. The drive 
then accelerates to pre-set speed. To stop, the stop but 
ton is depressed, dropping the control relay. The con- 
trol relay transfers the signal input to zero voltage. 

A voltage relay is used to maintain the M contactor 
when the control relay drops out, the coil of this relay 
being connected across the motor armature. The system 
is decelerated by regenerative braking until a low volt 
age is reached, when the voltage relay drops out, open- 
ing the line contactor and applying dynamic braking if 
incorporated. Since two circuits for rate of control are 
provided, the control relay can be arranged to transfer 
these circuits, thereby providing high-speed regenera- 
tion if desired. 

The standard units provide two controls for rate of 
acceleration or deceleration, each circuit providing a 
range of 2 to 30 seconds for 400 per cent field control or 
1 to 15 seconds for voltage control only. By specifica- 
tion, additional condensers can be paralleled, providing 
a longer accelerating time. Only one of these circuits 
need be used for both acceleration and deceleration if 
the same rate is required for both functions. 

In Fig. 10 (see page 85) are circuit details of an actual 
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... we could end 
our message here! 






















To men who know motors, a picture like this is worth the pro- 
verbial ten thousand words. It speaks with convincing eloquence of 
craftsmanship to which any motor builder could point with pride. 

If you visit Star’s modern plant, you'll see scores of examples of 
the same painstaking craftsmanship that pays off in outstanding 
performance for Star customers. 

Star not only builds motors well, but also takes leadership in 
design. Star led in welded steel construction . .. pioneered ball 
bearing motors ...developed the famed Star Built-in Magnetic 
Disc Brake for motors... pioneered in the field of gear-motors. 

Whether you need special or standard motors, ¥2 to 200 H.P., 





losearel HIP Dotoe it will pay to learn why so many critical buyers specify “Star”. 
for Direct Current Star Electric Motor Co., 200 Bloomfield Avenue, Bloomfield, N. J. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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Custom-Engineered Transformers ? 
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MORE THAN 30,000 DIFFERENT DESIGNS of 
transformers have been engineered and built by the 
Transformer Department of Raytheon. The units 
illustrated are a small selection from the range of 
types and capacities produced. 

All transformers for the famous SG and SO Radar 
equipment . . . employed under a variety of service 
conditions in all parts of the world . . . were designed 
and built by Raytheon. Many thousands of other 
transformers have also been designed and built to 
government specifications for military service. 

Raytheon employs a large engineering staff, 
maintains a model shop for producing sample units, 
and is building custom-engineered magnetic com- 
ponents to meet the specific service requirements of 
large and small manufacturers of electrical and elec- 
tronic apparatus. 


Your inquiry is invited. Detailed information 
on your requirements will receive the prompt 
attention of our transformer engineers. 












Oxceellence tn Elechonias 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 


WALTHAM 54, MASSACHUSETTS 
industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 

Sales Offices: Atlanta, Boston, Chicago, 
Cleveland, Louisville, New York 











application of the VSC control to a lathe. By means o 
six radial-type potentiometer rheostats incorporated i: 
an operator’s panel, six different speeds for as many 
different machining operations have automatically been 
made available. In addition to these six rheostats, there 
is a seventh rheostat for controlling spindle speeds man- 
ually where this is desired, as with single-speed work. 

This speed-programming unit provides excitation for 
the spindle motor and generator fields. The spindle 
motor itself is operated by a forward-off-reverse selector 
switch which provides speed programming in either for- 
ward or reverse directions. Dynamic braking permits 
almost instantaneous stopping of the spindle. 

Applied to the motor drives used on wire-drawing 
machines, the VSC serves to smooth out accelerating 
and decelerating cycles so well that the interruptions to 
production previously caused by breaking of the fine 
wire are eliminated. 

The VSC has likewise demonstrated its usefulness in 
controlling modern high-speed printing presses where it 
readily makes available jogging as well as high and low 
pre-set operating speeds. 





BOOK REVIEWS 


Land of Plenty, a summary of possibilities—Ay Walter 
Dorwin Teague. Harcourt, Brace and Company, New York, 
319 pp. $3.00 


Mr. Teague, long and widely recognized as an eminent in- 
«<lustrial designer, is here discovered to be also a competent 
economist, a student of political science, and something more 
than an amateur sociologist. Through it all glows a virile, 
sane, optimistic philosophy which the author never learned in 
school. The book is not confined, as one might suspect, to 
reviewing the possibilities in further development of our tech- 
nology. This is covered in a series of chapters through the 
middle of the book—increased use of power, the inevitable atom, 
bigger and better electronics, new synthetic materials, faster and 
more satisfactory transportation, much more and lots better 
housing and house furnishings. These chapters are written by 
the industrial designer, although the economist and the sociol- 
ogist interrupt to sprinkle many observations and comments 
throughout. 

The sociologist takes over the latter third of the book, how 
ever, discussing what we could do to build better communities 
and a better people. Then shines forth the philosopher as he 
discusses our national destiny, disposes of communism, and de- 
lineates the American concept of individual freedom as the 
star that should guide our further development. The relation- 
ship of man to the state, and vice versa, and current problems 
involving labor, are intelligently discussed and allocated places 
in the pattern. At the end is a restatement of the proposition 
made in the first chapters, that America can, if it will, lead 
the world to levels of human happiness and well-being neve1 
previously approached. It is a stimulating and a wholesome 
book. All having to do with industrial design or technology 
in any branch or detail should be proud of such an accomplish- 
ment on the part of one member of their profession. 


Resistance Welding Manual (Revised Edition)—Resist 
ance Welder Manufacturers’ Association, Philadelphia 6. 
544 pp. $3.00. 

The new edition of this standard work is almost twice the 
size of the first edition. Twenty entirely new chapters as well 
as numerous revisions have been added. Electrical and me- 
chanical characteristics of both conventional a-c and stored 
energy systems are discussed in detail, with much emphasis 
on electrical controls and the power supply. A separate section 
is devoted to quality control, standard tests, and instrumenta- 
tion. Glossary of approved definitions and many reference tables 
are among the other useful features. 
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WHOLESALERS 


MANUFACTURERS 


Large inventories of valuable electronic tubes, 
devices and equipment are being offered by the 
WAA Approved Distributors listed herewith 
for your convenience. Alert commercial buyers 
are taking advantage of this big bargain oppor- 
tunity. Why not fill your present and future re- 
quirements from these available stocks. Act 
now—while inventories still permit wide se- 


lection. 


Purchase of this surplus equipment has been 
greatly simplified. The Approved Distributors 
appointed by WAA were selected on a basis of 
their technical background and their ability to 
serve you intelligently and efficiently. Write, 
phone or visit your nearest Approved Distribu- 
tor for information concerning inventories, 
prices and delivery arrangements. You'll find 


” 


you can “Save with Surplus. 


BOSTON, MASS. 
Automatic Radio Mfg. Co., Inc 
122 Brookline Ave. 
Technical Apparatus Co. 
165 Washington St. 
BUCHANAN, MICH. 
Electro-Voice, Inc. 
Carroll & Cecil Sts. 
CANTON, MASS. 
Tobe Deutschmann Corp 
863 Washington St. 
CHICAGO, ILL. 
American Condenser Co 
4410 N. Ravenswood Ave 
Belmont Radio Corp 
3633 S. Racine Ave. 
EMPORIUM, PENNA. 
Sylvania Electric Products, Inc 
FORT WAYNE, IND. 
Essex Wire Corp. 
1601 Wall St. 
HOUSTON, TEXAS 
Navigation Instrument Co., Inc 
P.O. Box 7001, Heights Station 


LOS ANGELES, CALIF 
Cole Instrument Co 
1320 S. Grand Ave. 
Hoffman Radio Corp 
_ 3761 S. Hill St. 


NEWARK, NV. J. 
National Union Radio Corp. 
57 State St. 
Standard Arcturus Corp. 
99 Sussex Ave. 
Tung-Sol Lamp Works, Inc. 
95—8th Ave. 
NEW ORLEANS, LA. 
Southern Electronic Co. 
512 St. Charles St. 


NEW YORK, N.Y. 
Carr industries, Inc. 
1269 Atlantic Ave., B’klyn. 
Electronic Corp. of America 
353 W. 48th St. ‘ 
Emerson Kadio & Phonograph Corp. 
76—9th Ave. 
General Electronics, Inc 
1819 Broadway 
Hammarlund Mfg. Co., Inc. 
460 W. 34th St. 
Johanns & Keegan Co., Inc. 
62 Pear! St. 
Newark Electric Co., Inc 
242 W. 55th St 
Smith-Meeker Engineering Co. 
125 Barclay St. 
NORFOLK, VA. 
Radio Parts Distributing Co 
128 W. Olney Road 
ROCHESTER, N.Y. 
W. & H. Aviation Corp. 
Municipal Airport 
SALEM, MASS. 
Hytron Radio & Electronics Corp. 
76 LaFayette St. 
SCHENECTADY, N.Y. 
General E 'ectric Co. 
Bidg. 267, 1 River Road 
WASECA, MINN. 
E. F. Johnson Co. 
206 2nd Ave., S. W. 


OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL 


WAR ASSETS ADMINISTRATION 


& 
Offices located at: Atlanta « Birmingham « Boston + Charlotte + Chicago « Cincinnati + Cleveland ® PY 


Dallas » Denver + Detroit » Fort Worth » Helena * Houston « Jacksonville « Kansas City, Mo. « Little Rock 
Los Angeles « Louisville * Minneapolis * Nashville * New Orleans * New York « Omaha « Philadelphia 
Portland, Ore. + Richmond « St. Louis + Salt Lake City » San Antonio + San Francisco « Seattle » Spokane « Tulsa 
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“T'll keep em from 
jumping 4 gun!” 















TIME DELAY assures SAFETY 


Wherever time delay (from a fractional second to 
minutes) is needed, AGASTAT performs efficiently 
and at low cost. At busy highway intersections 
AGASTAT is used to show a RED light to both in- 
tersections. This time delay is the safety factor that 
prevents accidents when traffic tries to “jump the gun.” 


AGASTAT 


ELECTRO PNEUMATIC TIME DELAY RELAY is instantane- 
ously recycling. It lends itself to a wide variety of applications. 


May we send you illustrated folder and complete details? 
= =A‘G’ 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 


300 TWIN BENDS 
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With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 
long ane of tubing was solved by “teaming up” two DI- 
ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. oO accur- 
ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


“DIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economi- 2 
<€ Di-ACRO is pronounced "DIE-ACK-RO” ) 
D 
GUE 


cally duplicate a great variety of parts, pieces and shapes, 
without die expense. Write for catalog“ DIE-LESS DUPLI. 
309 EIGHTH AVENUE, LAKE CITY, MINNESOTA 
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A Critical Study of 
Electric Flat Irons 
(Continued from page 107) 























plugs have built-in switches but none of the non-auto- 
matic irons tested were fitted with this type of plug. 
Automatic temperature controls are of two types; 
providing either : 
1. Automatic temperature regulation, which permits 
the selection of various degrees of operating heats. 
2. Automatic temperature limitation, a thermal con- 
trol which will automatically open the circuit at a 
predetermined maximum temperature, 
All of the automatic irons were equipped with thermo 
stats of the adjustable type. 


THERMOSTAT LOCATION IMPORTANT 


The location: of the thermal control in the iron as 
sembly controls its efficiency. The thermostat frame 
should be in direct contact with the sole plate, as it is 
the heat of this component which is to be regulated. 
This is best accomplished by providing a cavity in the 
sole plate casting, into which the thermostat is fitted. 
Where this is not possible, and the thermostat is 
mounted above the sole plate, it should have a broad 
frame or base, contacting at least 114 to 2 sq in. area of 
the sole plate. 



















Most of the thermostats in the irons tested were well 
made, but either were not suited for the particular iron 
purposes, or were poorly placed in the design. The 
main fault was that the thermostats depended for their 
operation upon the change of temperature of the air in 
the chamber under the shell rather than the temperature 
of the sole plate. Some irons had long levers of bimetal 
strips which allowed greater deflection at the end of 
the strip than is necessary. The constant pounding or 
jarring of the iron snaps these pieces so that they do 
not operate as intended. In many cases, the contacts 
remained closed and irons overheated. Husky parts 
are necessary with short leverage and good screw ad- 
justments which can be locked at setting. The con- 
tacts should be dome shaped and with as large a di- 
ameter as space permits. 

Several of the irons tested contained thermostat as- 
semblies made especially for electric irons. One kind 
of complete unit is a bimetal disc, firmly held in a com 
pact frame. This thermostat nests into a round hole 
in the sole plate and is in close contact with it as it 
should be. 

About 30 per cent of the irons tested contained faulty 
thermostats. They were incorrectly adjusted or did not 
have contacts in perfect alignment. Another fault, al- 
though not with the thermal control, is the fastening of 
the control handle or knob. Some were loose, while 
others were mounted so that the dial indicated incorrect 
readings. A frequent and dangerous failure is that the 
thermostat contacts closed, energizing the element, al- 
though the indicator was at the “off” position. Thermo- 
stats with poor contact arrangements are also the cause 
of radio interference, producing a long crackling static 
noise with each movement of the contact. 

The mechanical noise caused by the flexing of ex- 
panding metals within the iron is annoying and often 
unnecessarily frightens the user. These noises are 
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to meet every industrial need! 


Architects, industrial engineers and electrical contractors specify 
Paranite for all safe, dependable wiring. They have learned from 
experience that there is a distinct margin of quality in Paranite. 
For every bit of Paranite wire or cable is made under the watchful 
eye of SQC— Statistical Quality Control! Nothing is left to chance 
—scores of tests, graphs, measurements, figures and figures—by 
columns and rows of columns—are drilled and marshalled by our 
statisticians; are compiled and analyzed while the individual 
operations are still in progress....With our goal set high and 
Statistical Quality Control guarding each individual operation, 
you can confidently recommend and use Paranite wires and cables 
for every industrial need! 


if its PARANITE tts rier 


There’s a PARANITE Wire or Cable 
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Types R—RH—RW 












RUBBER AND BRAID 








Types T—TW 


THERMOPLASTIC 










Dreadnaught Cable 
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DREADNAUGHIT 








Power — Welding — Portable 


PARANITE WIRE AND CABLE 
Division of ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


YOUR PARANITE DISTRIBUTOR CAN HELP SOLVE YOUR PROBLEMS 
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Gibson's Electrical 
Contact Service is COMPLETE 


As part of cur complete contact service, we manufacture base 
metal contact supports to meet any requirement. These include 
springs, fingers, terminals, and blades . . . made from copper, 
brass, beryllium copper, phosphor bronze, steel, and other metals. 
Electrica) contacts of silver, silver alloys, or powder metal com- 
positions are attached to these supports by riveting, welding, or 
brazing to form complete contact assemblies. 

Consult GIBSON for the most efficient, most economical solu- 
tion to your contact problem. 
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ET Cigson Evectric COMPANY 


8349 Frankstown Ave., Pittsburgh, Pa. 
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Square * Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes ... PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric,. Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
ahces plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0" 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


caused either by an excess length of material, usually in 
the thermostat assembly, or by some loose metal co: )- 
ponent inside the iron, such as the pressure plate or 
mounting brackets. Lock washers would prevent the 
movement of some loose parts. However, they cannot 
be used where fastenings depend upon friction fits and 
loosen when heat expands metals. 

Lock washers are required at the terminals where 
flexible line cord is directly attached to the iron or to 
the male appliance plug pins. The connectors between 
the element and mounting terminals should be rigid, to 
prevent movement during ironing operations. Heavy bus 
bar wire or strips of copper or brass are good conduc- 
tors, and if properly spaced, do not require insulation. 
Woven glass insulator sleeves are used on many con 
ductors because they do not burn. 

The HPD and HC braided types of heater cords are 
used with electric irons. The capacity rating of the 
appliance plug must be equivalent to the rating of the 
iron. A flexible guard must be provided at the point 
where the cord enters either the iron or the handle 
These joints may be either a rubber nozzle or helical 
wire coil spring, and should hold the wire away from 
the hot surface of the iron. The guard should extend 
1% to 2 in. from the handle body. Rubber joints must 
withstand 5000 cycles of flexing through an angle of 180 
deg without cracking. These tests are run after the 
rubber components have been subjected to a tempera 
ture of 120 C in an oven for a period of 96 hr for accel 
erated aging. 

Most of the irons had attached line cords at the right 
hand side, an arrangement that troubles left-handed 
users. Two irons of the automatic type and all the non 
automatic irons equipped with appliance plug, brought 


@ @ One of the many expanding applications for glass 
fiber insulation shown in the color-and-sound film “Watts 
in Glass” recently issued by the Owens-Corning Fiber- 
glas Corp.: Coil ends of 15-hp, 3-phase, 60-cycle motor 
stator being insulated with Fiberglas at the Reliance 
Electric and Engineering Company plant, Cleveland. 
Coils too are Fiberglas-insulated. 
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Above is shown how heating 
element covers entire sidewall 
and bottom areas of rectangu- 


lar melting tank shown 
in Operation. 
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no danger of fire, fumes 
more compact installation 


increased portability 


“shortage” of electricity 


EFFICIENCY discarded open flame heat years ago for melting com- 
pounds, glue, resins, soft metals, plastics and similar materials. 


To its highest efficiency, Sta-Warm has developed uniform “black” 
electric heat that is accurately controlled, more readily available and 
packaged in a wide variety of sizes and shapes of pots, kettles and tanks. 


Suggested in the signature below are a few of many kinds of 
Sta-Warm compound and soft metal melters. Each does at least one 


melting, pouring, dispensing or conveying task well 
enough to be found on production lines and in 
laboratories of America’s “Blue Book” industries. 


The basic reason for Sta-Warm efficiency is the 
method of completely blanketing sidewalls and bot- 
tom of each melter with many feet (up to half a 
mile) of evenly spaced heating element. With this 
heating element baked in place, and with current 
accurately controlled, entire contents of the tank, 
kettle or pot become hot uniformly. There are no 
unusually hot spots or cold spots in a Sta-Warm 
installation. Thus you'll find materials melted to 
smooth workable consistency, not carbonized to use- 
lessness, not lumpy with cold unheated layers. 


In addition, accessories readily available on Sta- 
Warm tanks tailor them to your own requirements. 


If you'll present your problem to Sta-Warm engi- 
neers, you'll quickly find they understand your wants, 
offer a practical solution, and give you all the data 
you need to make up your mind quickly. 


Why not write today? Address Dept. U. 


565 N. CHESTNUT 
»RAVENNA, OH 
ee 


SOME OF THE 
ACCESSORIES 


VARIABLE 
OR FIXED 
THERMOSTAT 
OR THREE 
HEAT SWITCH 
LONG 5 LEGS, | 
| SHORT LEGS, lil 
OR NONE: 
oat 


COVERS *y 
HINGED Ds 


* AN 1D OR 
MOTOR 
DRIVEN 

Tee 

GATE 
VALVES 
OR 


NEEDLE 
VALVES 


. PLUS MANY 
OTHER FEATURES TO 
SPEED PRODUCTION 

FOR YOU 


ST. 
ae 
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-» ATR 


QUALITY 
PRODUCTS 


BATTERY 
ELIMINATORS 


For DEMONSTRATING and TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing D.C. Electrical 

Apparatus on Regular A.C. Lines. Equipped with Full- 

Wave Dry Disc Type Rectifier, Assuring Noiseless, Inter- 

ference-Free Operation and Extreme Long Life and 

Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 

@ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
Dealer Net Price $22.80 

@ Type 120C-ELIO.. . Rated Output 6.3 V. at 14 Amp. 
Dealer Net Price $37.20 


AUTO 
RADIO 
VIBRATORS 


Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. Prices are app. 15% lower. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Catalog—Today! 


SE FERS FEE Lo 
AMERICAN TELEVISION AND RADIO CO. 
Quality Products Since 1931 
SAINT PAUL 1. MINNESOTA the Nee 


es 


the line cord to the rear center of the handle. While the 
idea of having the wire swing to either side of the iror 
is a good one, the mechanical arrangement must be de 


George Ulanet C¢ 


Meee 


Typical electric iron thermostat. 


signed for a minimum of wear or twisting of the moving 
parts. An ideal arrangement is the use of a universal 
ball at the entrance of the line cord into the handle. This 
would permit swiveling of the line cord in any direction 
to the user’s convenience. In all cases, a strain relief 
must be provided. 

Underwriters Laboratories requirements for terminal 
pins for flat irons are: 14¢ in. between centers, 4g in. 
pin diameter, 7% in. maximum and % in. minimum 


length of pin. The standard dimensions of pins for 
\4 


‘travel or light weight flat irons are: % in. between cen- 


ters, 445 in. pin diameter, 4 in. maximum and %g@ in. 
minimum length of pin. The recommended tolerance 
for pin diameter is plus or minus 0.005 in. The limita- 
tions determining whether an iron may use the light 
weight pins are: The iron must be rated at 400 watts or 
less; weight of the iron must be 3% lb or less; and 
area of the sole plate must be 20 sq in. or less. Although 
one of the travel irons tested did not fit into this group, 
the manufacturer used the small type appliance pin 
and plug. 

The irons were given breakdown tests to check the 
dielectric strength of the materials. The test potential 
was increased gradually until 900 volts were applied. 
None of the irons tested broke down under the test. 
Current leakage tests were made under three conditions, 
with an applied potential at 900 volts: As received ; hot, 
after one hour of operation ; and cold, after 48 hours. 

For most of the irons, leakage current was well below 


| 0.2 milliamps, which is the maximum for electrical ap- 


pliances. As the irons were used, the leakage increased, 
although not to a dangerous point of being shock 
hazards. 

Mass production of irons as well as any other appli- 
ance depends upon simplicity of assembly. A good 
design should not be sacrificed by careless and hasty 
assembly. This was the fault of many of the irons made 
to meet the demands of a year ago. Lock washers were 
omitted, and parts loosened. Locking nuts, especially 


| on the thermal adjustments were either omitted, left 
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Making 
Light Work 
ofa 


Light Fixture 
Winding 


One girl winds 18 coils at once... 
one machine turns out 1600 a day 


This girl is winding 18 paper-insulated coils at the 
same time, and she produces, on this one machine, 
1600 coils per 8-hour day. Each coil 
cent ballast. contains 1328 turns of No. 28 wire. 

The machine is the No. 105 Universal Coil Wind- 
ing Machine which can handle up to 28 coils in 


for a fluores- 


stick form at one time. Paper is injected automati- 
cally without retarding winding speed, and the 
accurate timing eliminates error and rejects. A sen- 
sitive counting mechanism stops the machine when 









the coil is full. Output is further increased by greater 
efficiency in handling completed coil sticks through 
the group-transfer of wires to a new arbor. 


Features for Quality Winding 
@ Sensitive “strap-type” tensions insure smooth flow of 
finest wires. 
@ Uniform overlap of insulating paper at all coil diameters. 
@ Double paper supply, straight-edge delivery shelf and 
V-shaped guide-plates promote smooth feeding of paper. 
@ Automatic precision counter assures exact wire-turn 
control. 
Write for Bulletin 105. Universal Winding Company, 
P. O. Box 1605, Providence 1, R. IL. 





238-7-2 


FOR WINDING COILS IN QUANTITY | 
ACCURATELY ... AUTOMATICALLY 
TSU a ey ee 
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SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 










Popular sizes carried 
in stock. 








Rebel 
Washer & Stamping Cai 


4915 GRANT AVENUE, ee ee 
CLEVELAND 5, OHIO 













































Newer and better 


OFFICE APPLIANCES 


are going to need 


BETTER WIRE 








































































APPLIANCE © FIXTURE * HEATER 
PORTABLE TOOL * CORD ASSEMBLIES 


Y JV}! 


ROYAL ELECTRIC CO. Inc., PAWTUCKET-R-1- 










































loose, or set at incorrect values. Terminal connections 
were poorly made, leaving long pigtails in close prox- 
imity to the shell or metal housing of the handles. Here 
definitely, the omission of lock washers and _ locking 
nuts results in electrical breakdowns or makes the iron 
inoperative. Loose thermal control handles or knobs, 
or those inaccurately mounted with relation to the dial 
readings for the thermostat settings, make even thie 
best thermostats valueless. 

In the assembly of an iron, the flow of the work and 
sub-assemblies should be to the sole plate. Sole plates 
with cast-in or molded elements require the least num- 
ber of parts. The thermostat is assembled and adjusted 
as a separate unit and mounted into the sole plate. In 
most cases, the shell is mounted to this assembly, and 
the attachment of the handle and electrical connections 
follow. Some irons are made with the handle and shell 
attached in a sub-assembly and this combination mounted 
on the sole plate assembly. Thermal control knob is 
attached at the testing station, so that correct adjust 
ment is set. At the next inspection, irons are given a 
burn-out run, so that they will not smoke when first 
used by the consumer. Additional sub-assemblies ar 
required for individually styled irons in which radiating 
fins, handle brackets, or separate rests, are installed. 

The flatiron must be provided with a stand on whic! 
it can be placed when not in use. The stand may be a 
separate device, or may be a part of or attachment tw 
the iron. The average iron is rested on the heel stand 
or tail extension of the shell. The rear of the handle 
or the housing around the appliance plus pins are the 
other resting supports. 

The test for good stability is that the iron will not 
tip over when resting on its stand in any position on an 
inclined plane having an angle of 8 deg with the hori- 
zontal. The average iron will remain stable at a 10 deg 
incline. Irons with double pointed sole plates are pro 
vided with rests or fins attached to the sides of the shell. 
These parts must support the iron high enough so that 
the sole plate will not burn the support surface. This 
type of rest, if projected too far from the iron, interferes 
with the ironing and may possibly catch some of the 
laundry. If the rest is made of metal and is attached to 
the shell, it will also conduct heat from the shell to the 
surface upon which it rests. 


National Research Council Sponsors 
Electrical Insulation Conference at MIT 

Sixteenth Annual Meeting of the Conference on Electrical 
Insulation, under sponsorship of the National Research Council, 
Division of Engineering and Industrial Research, will be held 
at the Massachusetts Institute of Technology, Cambridge, 
Mass., September 24-27, inclusive. Conference sessions have 
been scheduled as follows: 

September 24: Semiconductors and Their Applications. Sep- 
tember 25: Recent Trends in Cable Design. September 26: 
Dielectric Phenomena, Materials and Instrumentation. Lab- 
oratory and plant inspections will fill out the program. An 
exhibit, “Dielectrics in Industry,” is being planned. 

Among the speakers scheduled to present papers on semi- 
conductors are J. A. Becker, Bell Telephone Laboratories; 
A. von Hippel, Laboratory for Insulation, MIT; and C. W. 
Hewlett, General Electric Co., Lynn Works. Papers on cable 
design will be presented by J. T. Blake, Simplex Wire and 
Cable Co., and M. Bakst and C. Zimmerman, International 
Standard Electric Corp. Other speakers will be announced 
at a later date. 
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test the paper for density . . . thickness 
... porosity ... power factor... 
chloride content . . . dielectric con- 
stant... dielectric strength. 


And then test the foil for thickness. . . 
purity ... softness of the anneal... 
freedom from oil . . . cleanliness of 
surface . . . absolute smoothness. 


And then test the liquid dielectric for 
specific gravity ... viscosity ... power 


factor... color... acidity ... flash 
point .. . dielectric strength . . . di- 
electric constant ... insulation resist- 


ance... water content. 


And after that, test every single finished 
capacitor for shorts, grounds, and 





Radio filters 
Radar 


Speedos 


Communication 
ee systems Radio interference 
transformers Capacitor discharge pareraanien 
ees lamp welding Impulse generators 
ballasts 
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Industrial control 


Electronic equipment 


AND MANY OTHER APPLICATIONS 


opens at overvoltage between termi- 
nals and between terminals and case 

. and measure the capacitance of 
every single unit . . . and then check 
every single capacitor to see that it 
has an air-tight, leak-proof hermetic 
seal. 


buy General Electric capacitors... which 
have already passed every one of 
these tests 

... on the materials when they were 
made. 

... and again before they were used. 


GENERAL 





Flash photography 


Stroboscopic 
equipment 
Television 

Dust precipitators 








HOW TO 
BE SURE 
YOU GET 
THE BEST 


...and on the capacitors during 
manufacture. 

... and then, finally, on every single 
capacitor before shipment. 


SPECIALTY CAPACITORS 


General Electric makes a wide vari- 
ety of specialty capacitors, all of 
which must pass similar comprehen- 
sive tests. For full information on 
types, ratings, dimensions, types of 
mounting, and prices, address the 
nearest General Electric Apparatus 
Office or Apparatus Department, 
General Electric Company, Schenec- 
tady 5, N. Y. 
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A compactly built instrument 
(154” x 234” switch case). Power element consists of 
a stainless steel diaphragm with Capillary tube and 
bulb filled with a liquid with high co-efficient of 
expansion. Action is sensitive and powerful. No re- 
silient parts are interposed between power elements 
and contacts. Therefore, positive break is obtained 
when power element expands. Standard temperature 
range 150° to 550°. Can be obtained in “direct” and 
j “reverse” action models in eight temperature ranges 
| to meet appliance needs. 


Robertshaw flectric Thermostats — 


Are available in a wide variety of mechanical 
snap-action models for commercial and light in- 
dustrial uses as well as for household appliances. 
They are also available in combination with lim- 
iting switch, automatic over-temperature cutout 
and manual reset. 
















_ Write for bulletins and complete information. 


| | 


THERMOSTAT COMPANY - Youngwood, Pa. 











194 


Ten New Magnetic Materials 
in Review 
(Continued from page 78) 





each has at least one unusual property recommending 
its use in meeting special magnet design problems 
\Vith this series, originally developed by General 
lectric Company, two other recently introduced 
materials can be logically grouped. One is Hardyn. 
announced by Charles Hardy, Inc., and the othe 


Table [V—Permeability of Mixed Crystals 
Containing Zine Ferrite 





Mixed crystal Initial permeability 
Gu Fe: O.+Zn FeO, =| —_—apprx. 1500 | 
g Mg Fez 04,+Zn Fee O, eke ot epors. 700 
Mn Fez 04+Zn Fee O4 oe ~ apprx. 3000 





Ni Fe2 O4,+Zn Fee O,4 apprx. 4000 











Source: N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Holland 


the newest of the magnetic materials at this writing 
is Indalloy, a development of the Indiana Steel Prod 
ucts Company. 

Hardyne exhibits certain similarities to Vectolit 
It too is basically’ a pressed compound oxide and a 
nonconductor. But the important difference is that 
in Hardyne the oxide particles are bound with a 
thermoplastic resin of the vinyl type and material ma) 
be pressed into any desired shape without requiring 
sintering. Resistivity (120,000 ohms/cm/sq cm) is of 
a high order, owing to the insulating property of the 
binder. The product is available as granules read) 
for pressing, or as an air-classified, untreated powde: 
Mechanical strength is claimed to be better than 
Vectolite, although no data have been released. Typical 
applications for this material include rotors for speed 
ometers, small d-c motor poles, instrument pole-pieces, 
and similar parts where light weight is essential and 
where intense stray magnetic fields are encountered. 
(It is understood that the Hardy development stems 
from war-acquired original Japanese Kato formulas, 
but with a number of significant improvements. )° 

Indalloy is a sintered material and, as such, it 1s 
pointed out that it is subject to the same factors that 
control sintered alnico. Use of powdered metal 
techniques allow very economical quantity output o/ 
small magnets to relatively close tolerances with littl 
or no finishing. Range of Indalloy magnets is limite: 
to between about 0.006 oz to 2 oz. Dimension in the 
direction of pressing should as a rule not exceed three 
times the smallest cross-sectional dimension and shoul 
not be less than 0.060 in. Maximum cross section 1s 
limited to about 2 sq in. It is not desirable to have a 
cross section smaller than 0.01 sq in. Smallest siz: 
hole which can be sintered successfully is 0.080 11 
diam. This will be governed by the resultant wal! 
thickness. 

Probable use for the material is seen for small-size 
magnets in such instruments as thermostats where us 
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When the makers of the Air-Way Sanitizor 
designed ‘the vacuum cleaner of tomorrow” they 
demanded extra insulation. The field core assembly 
in the pedestal-type base had to be protected against 
heat, vibration, and rough handling. To do this 
job, they selected Bentley, Harris Extra Flexible 


desirable from the standpoint of durability, 
insulating properties, and resistance to cracking 
and breakdown due to heat and other deteriorat- 
ing factors.” 


If you are designing a new appliance or 


improving your present product, try BH Extra 
Flexible Fiberglas Sleeving. See its many production 


Fiberglas Sleeving. After more than a year’s experi- 
ence with this insulation here is what they reported: 


i acy ant i i fs 
“We use BH Extra Flexible Fiberglas Sleeving ps antages in your plant, in your own product 


as extra insulation on the lead wire of the field. 


er actual service conditions. 


NWTLEY, HARRIS MFG. Co., CONSHOHOCKEN, Pa. 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘*Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Cory 


USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept.M-14, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for. Send: sheaples, sampler and prices 


duct 
cogent) on other BH Products as follows: 


operating at temperatures of °F. at volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1 Cotton-base Sleeving and Tubing 


(0) Ben-Har Special Treated Fiberglas 


NAME ____ Tubing 


ae COMPANY 


ADDRESS 
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Do you want 


your shipment fo: 


.- ‘Somewhere 
along the 
line?”’ 


..-On to your customer? 


When will it arrive? How will it 
look? The impression it makes 

on your customer depends on 
how it is marked, addressed, shipped. We have 
speciclized in shipping room methods, supplies 
and equipment for 54 years. Get our complete 
catelog. See your telephone book 
under “Stencil Cutting Machines’; 
or write: Diograph-Bradley, Dept. 
D , 3745 Forest Park Blvd., St. Louis 
8, Mo. World’s oldest and largest 


stencil machine manufacturer. I 
COR Yer sho ee: OH b DOPE TORR, 





Do you need 


SPECIAL FASTENING DEVICES: 
made of non-corrosive nove | 


OES your production call for spe- | 

cia) fasteners made of non-corro- 
sive alloys — screws, nuts, bolts or 
any other “made-to-order” fastening | 
device? Allmeta) has the “know-how” 
and facilities to make such specials © 
accurately and economically, and to © =: 
deliver them promptly. We have — a Fy 
equipment for tapping. slotting, ream- 
ing. turing, drilling. threading, © 
Stamping. breaching and centerless — 
Grinding . . . and we work not only | 
with stainless steel but with monel. 
everdur, duralumin, brass or any 
other non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 


Send jor FREE CATALOG 


This new, 83-page 
catalog helps you se- 
fect the correct size 
and type of non-cor- 
rosive fastening device 
for any particular job. 
ineludes stock sizes, 
typical specials, eng!- 
neering data, ete. 
Make request on com- 


Write 
te 
Dept. EL 
ALL METAL SCREW PRODUCTS CO., INC. 


33 Greene Street, New York 13, N. Y. 
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of alnico would normally require redesign, but an 
Indalloy magnet could be incorporated with economy 
provided the production quantity is large enough. 
Exact composition has not been divulged to this 
writing, although it contains about 66 per cent iron. 
The manufacturers state however that while the alloy 


Westinghouse Electric Corp 
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Fig. 3—B-H curves for Hiperco magnetic alloy com- 
pared to those of Armco and silicon iron. 


elements are not entirely new, the technique of alloying 
them into finished magnets is entirely new. Weight is 
approximately 0.290 lb per cu in. About 1000 oersteds 
are required for full magnetization. 

A new magnetic alloy, of the high-nickel type, 
characterized by high permeability (supermalloy) has 
been recently reported by the Bell Telephone Labora- 
tories.” Representing the latest point in the develop 
ment of high-nickel alloys for use at low inductions, the 
material has an initial permeability several times as 
high as that of molybdenum permalloy and mumetal, 
alloys in wide use. In the form of 0.014 in. uninsulat- 
ed sheet it has an initial permeability of 50,000 to 
150,000, a maximum permeability of 600,000 to 
1,200,000, coercive force of 0.002 to 0.005 oersted, 
and a hysteresis loss of less than 5 ergs/cm*/cycle at 
B = 5000. Hysteresis loss for molybdenum permalloy 
on same test basis is 50 ergs/cm*/cycle. Transformer 
cores made of insulated 0.001 in. tape, spirally wound, 
have about the same initial permeability and a maxi- 
mum permeability of 200,000 to 400,000. 

The use of supermalloy in communication equipment 
is said to allow a three-fold increase in the range of 
frequencies transmitted, as well as a pulse duration 
three times that previously obtained. Considerable 
quantities of the material have been used in equipment 
supplied to the U. S. Navy. 

Composition of supermalloy is approximately 79 
per cent nickel, 5 per cent molybdenum, 15 per cent 
iron, and 0.5 per cent manganese. Impurities are said 
to be lower than in most commercial alloys. The 
absence of impurities is thought to be one of two 
important factors contributing to the high permeability 
of the material. The second factor is the special heat 


treatment involved in manufacturing. Briefly, the 
manufacturing process is as follows: 
Materials are melted in vacuum in an induction 


furnace and poured in helium or nitrogen at atmos- 
pheric pressure. Ingots are hot and cold rolled to any 
thickness down to 0.00025 in. The tape is wound 
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LET’S CALCULATE | 
what one plastic part saved in 
this CALCULATOR! 


YOU COULD RUN UP a big total on this Monro-Matic 
Calculator if you figured the following savings in dol- 
lars and cents! 

Through use of BAKELITE Styrene plastics at least 
five steps were avoided in the manufacture of the key- 
board top-plate you see above. 

Suppose this part had been stamped or drawn from 
another material— instead of injection-molded in one 
simple operation from this versatile BAKELITE plastic. 
First, it would have been blanked out. Then stamped. 
Then drawn—then pierced—then finished with primer 
and lacquer topcoat ... After molding, the BAKELITE 
Styrene plastic part is trimmed of its gates and sprues— 
nothing else. Even the color is an integral component. 
And trimming follows molding so immediately that the 
two are considered one operation. 

And in totaling up the savings, don’t forget to figure 
in the reduced tool cost and tool maintenance resulting 
from the ease and simplicity of injection molding! 


In these days of price and quality competition, one of 
your most important production questions is, “How can 
you do it better—and cut costs?” Often the answer lies in 
such a plastic as BAKELITE Styrene—with its excellent 
dimensional stability, lightness in weight, resistance to 
moisture, chemicals, perspiration, its ease of handling, 
and other valuable characteristics. Write Department 
46 for Booklet G8, featuring BAKELITE Styrene and 
other types of plastics and resins. 


BAKELITE 


TRADE-MARK 


Styrene 


PLASTICS 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q§ 30 East 42nd Street, New York 17, N. Y. 
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@ With competition for the consumer dollar 
stiffening, alert fabricators are growing increas- 
ingly aware of the profit and production ad- 
vantages of CMP Stainless Thinsteel. Many are 
already cashing in on this precision material . . . 
others may be missing a good bet.in neglecting 
to check its possibilities. 


an 

can you apply these 
10 advantages to 
your product ? 


omr 


@ Unvarying coil-after-coil dimensional accuracy, phys- 
ical properties and chemistry. 

@ Corrosion resistant and heat resistant properties in- 
herent in various grades. 

@ Wide range of physicals and analyses — tailored for 
your job. 

® Extremely close tolerances — for more parts per ton. 


@ Extra long coils — for less downtime, more efficient 
production. 


@ Superior surface finish cuts finishing costs. 
@ Gauges thin as .001”— for lightness with strength. 
* 


Quick mill shipment to keep your production lines 
running. 


@ Eye-appeal that gives your product greater sellability. 


@ The product of a specialist — for CMP produces 
only cold rolled strip steel. 


WRITE, WIRE OR PHONE CMP TODAY. 





GIVES MAXIMUM PRODUCTION PER TON 


THE COLD METAL PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


Sales Offices: NEW YORK + CHICAGO + DETROIT 
$T. LOUIS +» BUFFALO +» DAYTON +> LOS ANGELES 














spirally to form toroidal specimens. Transformer cores 
are made in this manner. Heat treatment consists o/ 
maintaining at 1300 C in pure dry hydrogen, and 
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Fig. 4—Hysteresis loop for Hiperco iron-cobalt mag- 
netic alloy for 10, 15 and 20 kilogausses. 


cooling through the temperature range 600 to 300 C 
at an appropriate critical rate. 

The high permeability of supermalloy is seen making 
possible new improvements in design of transformers 
functioning at the frequencies encountered in communi- 
cations application. 

Particularly significant in the design of lightweight 
motors is the introduction by Westinghouse Electric 
Corporation of Hiperco’, a soft or low-hysteresis iron- 
cobalt alloy that combines a very high capacity for 
magnetic saturation with very low weight. In applica- 
tions where weight or volume of apparatus is of primary 
importance and cost is secondary, an alloy of these 
characteristics should obviously prove very desirable. 
Hiperco is readily cold-rolled to any gage necessary. 
In experimental work is has been rolled to less than 
0.001 in. 

The fact that iron-cobalt alloys (in a range of 30-40 
per cent cobalt content) exhibit a high magnetic satur- 
ation has been known for a long time. Such alloys have 
a ferric induction® of around 24,000. Iron has a satur- 
ation of 21,600; low silicon-iron (1 per cent Si) 21,000; 
high silicon-iron (4-5 per cent Si) about 19,000. But 
two. factors have managed to retard the development 
of commercially successful iron-cobalt alloys: One is 
the high cost of cobalt. And this factor still exists and 
will probably remain until American deposits of cobalt 
can be developed. But brittleness, the second factor, 
has‘ succumbed to continuing research. In Hiperco, 
this deficiency in iron-cobalt alloys has been circum- 
vented to a considerable extent by alloying and special 
processing. 

Research initiated in 1932 by Bell Telephone Lab- 
oratories showed that an iron-cobalt alloy with good 
hot working properties and unimpaired magnetic qual- 
ity could be prepared by addition of vanadium and 
quenching. Later, in 1940, Westinghouse undertook 
the problem of developing an iron-cobalt alloy which 
could be fabricated in wide strips suitable for punching 
armature and pole pieces for aircraft generators and 
motors. If a suitable iron-cobalt alloy could be de- 
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MICROMOTORS 
IN SIZES UP TO 1/15th HORSEPOWER 


wus you need small electric motors, or help in adapting 
them to your product, get in touch with Redmond. You 
can work closely with the Redmond organization with your 
mind at ease. Redmond Company, Inc. specializes exclusively 
in the manufacture of Micromotors, speed controllers and small 
blower units — no complete consumer products to compete with 
the products of customers. 


, Expanded facilities. Prompt deliveries. Service before 
Wie! and beyond the sale. Write for complete details. 


= Ree 
Iv Hye 


Ba Sie ’ 
oe / <edmond COMPANY, Inc. Main Offices: OWOSSO, MICHIGAN, U.S.A 
] 


Reg. U.S. 
Pat. Off. 
a 





veloped to replace standard electrical grade sheet, a 


savings in weight of motors and generators of 20 or 
25 per cent could be effected. 
As a result of these investigations it was determined 
that chromium can also be used as an alloying element, 


less than 1 per cent being sufficient to make the allo 
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25 watts, 6 volts 


SOLDERING IRON 


PIN-POINT PRECISION © LOW-COST OPERATION 


Only 8 inches long . . . weighs less than 2 ounces... 
with 1/8- and 1/4-inch tips! The new G-E Midget 
soldering iron really ‘‘goes places’’ in those complex, 
close-quarter assemblies. Its cool, easy-to-grip handle 
and its featherweight make it as simple to use as a 
pencil—permitting pin-point precision . . . giving faster, 
stronger, neater joints. 

This new G-E iron combines big-iron performance 
with midget-iron economy. The famous Calrod* heater 
is built right into its Ironclad-copper tip—giving a 
rapid heat flow, delivering a full 25 watts to the work. 
The Midget soldering iron will do jobs formerly re- 
quiring much heavier, higher wattage irons. Only $5.40, 
list (without transformer). See your local G-E Apparatus 
Distributor today! *Reg. U.S. Pat. Of. 675-167 
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Fig. 5—Core loss of Hiperco iron-cobalt magnetic al- 
loy compared to other materials (0.010-in. thicknesses). 


ductile after quenching. The addition of these alloy- 
ing elements reduces the saturation value due to their 
diluting effect, but this effect is small, being in pro- 
portion to the amount used, and the effect of 1 per cent 
of vanadium or chromium is inappreciable. On the 
other hand the presence of these materials is beneficial 
in that they increase the resistivity of the alloy, there- 
by reducing the eddy current losses in alternating cur- 
rent apparatus. 

The optimum composition of Hiperco is as follows: 
Cobalt, 34.5-35.5 per cent ; chromium, 0.4-0.5 per cent ; 
(or vanadium, 0.9-1.1 per cent); carbon and sulphur, 


THE KEY TO YOUR as low as possible; iron, balance. This composition 


provides the highest saturation value with the mini- 
WIRING PROBLEMS mum amount of cobalt, thus keeping the cost down 
Non-shorting, non-tearing, non- to the lowest possible. 
ee es eee \ In its magnetic characteristics, Hiperco shows use- 
these plastic clips are in use where- fulness for both d-c and a-c applications. Although the 
ever good wiring installations are a use of solid sections of binary iron-cobalt alloys for 
PANES Seg pole pieces in electromagnets is well known, the pro- 


Send tor Cirentar O47 duction of thin sections for such applications is new 


COMMERCIAL PLASTICS CO., Inc. and opens heretofore unexplored areas of design. 


201 North Wells Street © Chicago 6, Illinois \ The magnetization, or B-H®, curves of Hiperco in 
Gietneter Gar Cittend Sates comparison with standard magnetic materials, includ- 


WHITEHEAD METAL PRODUCTS CO.. Inc ing those used at high inductions, such as Armco iron 
303 WEST TENTH STREET «© NEW YORK 14 and 1 per cent silicon-iron is shown in Fig. 3. The 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
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q Courtesy HURLEY Machine Division, mokers of GLADIRONS 
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| way ARE CORNISH wire prooucts 
| SPECIFIED BY THIS LARGE MANUFACTURER 
| OF IRONING MACHINES? 







Becouse their ENGINEERING Department knows 


by test that they will give faithful and enduring 
performance... 







Becouse their PRODUCTION Deportment finds that 


they have thote quolities essential for quick 






installation on their assemby line . . . 





Becouse their PURCHASING Department realizes 
thot these Quolity Products, bocked by de- 


pendable service, are sold at prices that spell 
true economy... 


RUNS an 


19 Park Row + New York City, 7 












































superiority of Hiperco for medium and high values of 
H will be noted. The permeability of Hiperco is a'so 
good at low inductions. Hiperco has higher perme 
abilities even at low inductions than some of the standard 
magnetic materials. The average coercive force how 
ever is higher but in the laboratory samples of Hiperco 
have been produced with a coercive force as low as 
0.25, showing what the possibilities are. 

The hysteresis loops for Hiperco for maximum in 
ductions of B = 10,000, 15,000 and 20,000 gausses 
are shown in Fig. 4. An unusual magnetic charac- 
teristic of this alloy is that the coercive force does not 
change nearly as much after passing 10 kilogausses. 
as it does for common materials. 

Core loss data (watts per pound) for Hiperco (io: 
10-mil material) are given in Fig. 5. While these 
figures show that lower losses apparently can be ob- 
tained with high silicon-iron (4-5 per cent Si) rolled 
to 0.010 in. than with the same gage Hiperco, it is 
impractical to use the high silicon-iron at flux densities 
above 19,000 gausses, because the exciting current be 
comes prohibitive. For this reason the losses for 
1 per cent silicon-iron should be used for comparison 

Hiperco is melted in high-frequency induction fu 
naces to insure accurate control of the composition 
Ingots are cast and subsequently hot rolled. The hot 
rolled bars with certain precautions are then cold rolled 
to thin gages. Although highly alloyed, Hiperco does 
not work-harden during cold rolling as rapidly as does 
stainless steel, so that the actual hardness of rolled 
Hiperco should cause no difficulty in fabrication. The 
material shears and punches quite readily. 

\n interesting new nonmetallic material, particularly) 
adaptable for high-frequency magnetic cores, identified 
as Ferroxcube, has been announced by N. V. Philips’ 
Gloeilampenfabrieken, Eindhoven, Holland, as a result 
of investigations in magnetic oxides initiated in 1933." 

As the name might indicate, the basic materials ar 
ferrites of the cubic system. The choice of such ferrites 
is the critical point in this development in view of the 
fact that a high temperature, 1000-1400 C, is required 
for the manufacturing procedures and only in a cubi 
structure are the internal stresses common to cooling 
avoided. In ferrites of cubic structure the shrinkag: 
during cooling is equal in every direction with a result 
ing absence of internal stresses. As such absence 0i 
stresses is an essential condition for high initial per 
meability and low hysteresis losses, it is obvious wh) 
the investigations were confined to ferrites of the 
cubic system. 

The cubic ferrites in question can form mixed 
crystals in all proportions. It has been found that 
under favorable conditions mixed crystals of magneti 
with nonmagnetic ferrites—particularly zinc ferrite 
may have very high values of initial permeability. In 
Table IV the permeability is given for some mixed 
crystals obtained by adding zinc ferrite. 

From suitably chosen and treated mixed crystals 
Philips has manufactured ferrites with widely divergent 
properties, depending on the composition or the heat 
treatment. These grades are known as Ferroxcube |, 
II, III, etc. Space does not permit a discussion o/ 
the somewhat complex considerations that enter into 
the determination of desirable formulations, but it 
has been found possible to compound ferrites having 
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TRADE MARK 


LIMIT SWITCH 


..» More Than Mere 


There’s a real difference—ask any one of the 
several customers who’ve 
bought Snap-Lock limit switches from us in the 
past ten years. Better still, ask one of our new cus- 
tomers (and we recently counted 75 in a 30-day 
period) why they specified Snap-Lock, whether 


thousand satisfied 


for limit or our other types of switches. 

They may not go into detail on the design 
points—they may skip over the pure silver con- 
tacts with positive wiping action, the oil and dust 
resistant case, the locking action for both “on” 
and “off” positions, the completely separated 


Electrical Features 


Snap! and the circuit is closed—or opened. 
Pure silver contacts. Positive wiping ac- 
tion—with no arcing. Wiring connections 
easily accessible. Insulation in excess of 
specification requirements. Oil and dust 
resistant case. Single pole, double break, 
double throw. 


mechanical and electrical sections—but they'll all 
tell you the Snap-Lock can take it. 

A good limit switch is the mighty midget on 
your machine. It costs only a few dollars, but 
controls equipment worth thousands. Why take 
chances? Get the only switch that’s built by 
machine tool builders, for the kind of punishment 
machine tool usage dishes out. When you want 
dependable, trouble-free performance under the 
most severe conditions, you'll want Snap-Lock. 
May we send you more information? Write for 
bulletin EM -42, showing different types of switches. 


Mechanical Features 


Locks in ON or OFF position. Rugged 
construction; completely separated om 
the electrical section. Operates on light 
pressure at 10° travel with additional 29° 
over-travel. Standard operating lever of 
drop-forged steel, equipped with hardened 
steel roller. Stainless steel shaft running 
in bronze bearing. 
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N-WeL custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondary 
of 57/85 V at % KVA. 
Made for DC rectification 
for dry type rectifier. 

















ABOVE 
3 Phase, Plate 
Rectifying Trans- 
former 240/!28 z 
or 12% KVA. 

Designed for. 40° 


rise. 134% Regu- 


N-W-L> custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 


ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
benefited by our special knowledge. We 
design and manufacture in any quantity to 
meet your requirements. 


Over 25 years of “Know-How” in the 


business of Custom Transformers for 


special or individual applications. 


NOTACLFER 


LL Teme mL Le Meee ioe 


11 ALBERMARLE AVE. TRENTON 3, N. J. 
















| a high permeability and a high specific resistivity. 

Applications for the Ferroxcube series are indicated 
as magnetic cores in carrier wave telephony installa- 
tions where only very low losses are admissible in the 

| constituent parts of band-pass filters. Other applica- 


General Electric Compa, 






Fig. 6—A combination of Vectolite and Cunife ma- 

terials used in a wheels-and-flaps position indicator 

for aircraft use. Device incorporates a Vectolite rotor 
and three Cunife magnets. 


tions are in superheterodyne radio sets to reduce the 
size of the band-pass filters and so reduce the size of 
the receivers. Potential applications include: (1) 
Tuning cores in oscillatory circuits, either by sliding 
a Ferroxcube core inside the coil (or coils) or by 
adjusting the effective permeability by means of d-c 
magnetization; (2) in the technics of frequency and 
impulse modulation; and (3) for obtaining a more 
concentrated magnetic field in an object to be heated 
by induction in a magnetic alternating field of high 
frequency. 

Ferroxcube is adaptable to various processing 
methods. For instance, it can be molded into such 
shapes as disks, rings, E-shaped pieces, etc., by dry 
compression of the basic powdered materials; or it can 
be formed into rod- or tube-shaped pieces by first adding 
a binder to the powder and pressing the mass through 
a circular opening. 

Powdered iron cores for high-frequency applications 
form a relatively recent development, and constitute an- 
other aspect of the magnetic materials field that war- 
rants close attention. Accelerating development of iron 
core materials has made it possible to completely re- 
design radio and high-frequency equipment. Applica- 
tions have been found for loading coils, tuning coils, 
coil forms, shields, transformer cores, and similar parts. 
In replacing the conventional air core transformer on 
low power circuits, iron cores have been found to func- 
tion with increased efficiency and lower cost. Permea- 
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TOUGH ss ee | 


LOUGH cons 


FLAMENOL* PORTABLE 


When a portable tool starts in on a job, it has a long, tough 
grind ahead of it. Every working part has got to be built to 
take a beating day after day. And it’s this same beating that 
calls for portable cords that are extra tough — cords that are 
built to take abuse. 

General Electric Flamenol portable cords are just the kind 
of tough, durable cords that hard-working tools need. Manu- 
facturers who use them know they can count on them to keep 
their tools on the job. 

You'll find they’re right for your product, because they’re 


built to help portable equipment do tough jobs better. 

Whatever product you make — household appliances or 
machine-shop tools — medium-duty or heavy-duty — look 
into the advantages of General Electric Flamenol cords. 
Built for 300- and 600-volt service, these tough Flamenol 
cords are long-lived, flexible, good-looking, and easy to clean. 
They resist water, acids, alkalies, sunlight, and oils. 

Let us help you apply Flamenol cords to your product. For 
information, write to Section W72-922, General Electric 


Company, Bridgeport 2, Connecticut. 
*Trade-mark Reg. U.S. Pat. Off. 
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KLEINS... 


On your busy production lines minutes saved 
mean dollars earned. One way of speeding the 
flow of work and reducing costs is to equip 
your workers with quality tools. 


Klein Pliers are that kind. Drop forged 
from fine alloy steel, individually tempered and 
tested—each pair has the proper balance... 
just the right spring to the handles to prevent 


hand fatigue... 


perfectly 


aligned... 


that cut quickly and cleanly. 


a fitted hinge that keeps jaws 
carefully matched knives 


There’s a Klein Plier for every purpose. 
Plan now to put Kleins to work on your prod- 
ucts. Your supplier will fill your order for these 
quality tools as soon as possible. 











EWE 


Ask Your Supplier 
Foreign Distributor: 


A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and containing 
valuable tool information, 
will be sent on request. 


Since 1857 


setae 


International Standard Electric Corp., New York 
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bility tuning 1s an outstanding example of the use ci 
these iron powder cores." 

Primary function of these iron powder cores! is to 
concentrate the magnetic flux in a magnetic circuit o 
radiation field into a smaller area within the core than 
it would have in air. At the same time they either mus: 
not introduce higher electrical losses in the system thai 
are saved by the reduction in copper, or they must per 
form some other useful function. When the particle: 
of iron are properly insulated, the iron core does this 









Table V—Comparison of Typical Air-Cored 
and Carbonyl Iron Cored Coils 


Specification 


Typical air- 
cored coil 


Typical car- 
bonyl iron 


Design advan- 
tages reported 


cored coil from use of 
carbonyl iron 
powder 


oo | 


Volume 


0.12 cu in. 


0.61 cu in. Saves 80% of 


space 
Weight 
(exclusive of | 1.5 oz | 1.0 02 Saves 33% 
housing, of weight 
mounting, 
etc.) 
Wire length | 25 ft. 1] ft. Saves 60% of 


wire 


heticieincetinibcaiaci hap tlaeninibigeisilieadeitianeisle enlahialibgintitigi 








Increases in- 
ductance 40% 
Increases Q 
value 170% 


169 micro- 
henries 


117 micro- 
henries 


Inductance 





QO value at 94 | 260 
1.0 me 








Note: The chart above shows a frequently encountered relation. In 
addition to the advantages described, iron cores will concentrate magnetic 
flux so that coils can be placed much closer together than air-cored ones 
without interfering with each other, thus saving additional space. 
Carbonyl iron powder is also frequently made into shields which still 
more reduce the required space. 

Source: General Aniline & Film Corp. 





with the following advantages: (1) The number of 
turns on a coil may be reduced for a given inductance, 
(2) the stray flux may be reduced with iron core 
shielding or return magnetic circuit material, (3) the 
smaller sizes result in smaller distributed capacities 
and correspondingly lower dielectric losses with simple 
winding structure. 

Various types of powders are used and diverse 
methods of manufacture are employed. Most important 
of the basic materials are hydrogen-reduced iron, iron 
decomposed from iron carbonyl, electrolytic iron, and 
mechanically pulverized iron. Magnetic iron oxide or 
magnetite is used in large quantities for some applica- 
tions because of its high resistivity which improves the 
performance at higher frequencies and because it is 
cheaper than pure iron powder. Certain alloy powders 
are also used for special applications. The carbonyl iron 
powders are perhaps the most important and represent 
some of the latest developments. A brief discussion of 
these materials follows: 

The production of carbonyl iron powders in this 
country dates from 1941 and found rapid expansion 
during the war. The powders are made by the reaction 
of carbon monoxide gas with iron-containing ores to 
form a liquid iron penta carbonyl. The liquid is then 
heated to an appropriate temperature where it is de- 
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PERCENT CHANGE IN VOLUME AFTER IMMERSION FOR 100 HOURS IN LIQUIDS AND AT TEMPERATURE INDICATED 


=a 


} 3 sais 
SSS 


 SARAARAAAN | 
 LESSSVSS SS 
| —omeoernmnenroner 


PERCENT CHANGE IN VOLUME 


70 158 212 270°F 70 158 212 270°F 


A.S.T.M. NO. 1 Oll A.S.T.M. NO. 3 OIL 


—___]| MATERIAL “A” 
ZZ MATERIAL ‘'B”’ 


Aid a 70°F 
SULPHUR 
DIOXIDE 


METHYL 


a CHLORIDE 


CHOOSING GASKETS FOR WIDE-RANGE USES 


Careful balance of required properties needed for best performance 


When a unit is designed to operate with one type of 
fluid at low pressure and at average room tempera- 
tures, gasket or seal specification is easy. But when 
the unit is to be used with several fluids at varying 
temperatures and pressures, the gasket chosen must 
offer the optimum balance of all needed properties. 

The most obvious effect a fluid may have upon a 
gasket material is dimensional change. A fluid will 
shrink a gasket if it can dissolve part of the gasket’s 
ingredients. The same fluid may swell another com- 
pound if that material tends to absorb part of the 
fluid. And certain combinations of materials and 
fluids can cause both phenomena to occur simultane- 
ously. In the latter case, the gasket may remain 
stable in volume though it is changed chemically. 

Fluids may also affect the durometer hardness and 
frictional properties of a seal. If the. gasket is im- 
properly selected, plastic flow, stickiness, or loss of 
tensile strenght may result. These effects can be ag- 
gravated by heat. Especially severe are conditions 
under which a gasket is alternately wet and dry. 
This may destroy the efficiency of the gasket by mak- 
ing it either porous or hard, depending on the par- 
ticular fluids and materials involved. 

Furthermore, if part of the gasket’s ingredients are 
dissolved by the fluid, those ingredients may contami- 


ae ‘\ SEND FOR FREE BOOKLET 

aes \i\ 

sae ean \ Write for the new, 20-page 1947 

" edition of ‘‘Armstrong’s Gasket 

and Sealing Materials.’’ It includes 

specification data on more than 40 

of Armstrong’s resilient sealing 

materials and also helpful hints on 

their proper application. Write to- 


nate the fluid to such an extent as to make it unusable. 
Some fluids, when in contact with various compounds, 
also set up chemical reactions that tend to corrode 
certain metals. 

Skillful compounding often can produce a material 
that performs well despite divergent operating condi- 
tions For example, a manufacturer had been specify- 
ing a certain material for a shaft seal (Compound A, 
charted above). Though this material was considered 
satisfactory in view of the varied conditions under 
which it operated, Armstrong was assigned the task 
of finding something better. The Armstrong Research 
Laboratories then developed Compound B. As shown 
in the chart above, this new material offered greater 
over-all resistance to the fluids encountered. Conse- 
quently, it provided a higher safety factor and more 
satisfactory performance. 

When selecting a gasket material for wide-range 
fluid resistance, we suggest you discuss your particular 
application with an Armstrong Representative. He 
will be glad to analyze the conditions it imposes and 
supply you with samples of the Armstrong materials 
proved to be most suitable. 

If you prefer, send drawings and details to 
us. You will find our recommendations keyed 
to good current gasketing practice. 
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GASKETS - SEALS -: PACKINGS 


day to Armstrong Cork Company, Cork Compositions io Cork-and-Synthetic-Rubber Compositions 


Gaskets and Packings Department, 
9509 Arch Street, Lancaster, Pa. 


Synthetic Rubber Compounds ° Cork-and-Rubber Compositions 
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There’s no way of telling by looking at them. Each must be 
tested by trained inspectors with carefully maintained instruments. 
That is why our 30 years of know-how and specialized engineer- 
ing departments in two large modern plants are the most impor- 
tant story we have to tell. For dependability—and the technical 
ability to solve any problem you have in design and production 
of solenoids—are the factors we back our reputation with. 
Our engineers will work with you and suggest the solenoid best 
suited for your particular job. Send specifications for quotation 
and sample today. 


Factories in Chicago and Kentland 
1006 FIRST ST., KENTLAND, INDIANA 


TRACING CLOTH 
Ue Va 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finés? lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


(CAE ISN 
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IMPERIAL 


208 


TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


composed into iron in powdered form while the carbon 
monoxide is liberated. This method results in a chemi- 
cally pure iron penta carbonyl with all the iron powder 
particles in spherical form. 

The spherical structure of the particles is the most 
important characteristic of these powders as it serves 
to facilitate insulation and compacting. Hysteresis 
losses are extremely low, a fact that may be ascribed 
to regular crystal structure and relative absence of 
internal stresses resulting from the formation of par 
ticles at relatively low temperatures. Moreover, the 
spheres are so minute that they can be used at ver) 
high frequencies, including the F-M band. Yet their 
variation in size is sufficient to make possible extreme] 
close packing, which in-some of the soft grades reaches 
95 per cent of the true particle density. 

Several different types of the carbonyl iron powders 
have been developed by the manufacturers, General 
Aniline & Film Corporation, Antara Division, whose 
plants at Grasselli, N. J., are the only ones in the coun- 
try devoted to the production of these materials. The 
scope of this review does not permit inclusion of a 
detailed discussion of the several available types, but 
an indication of the performance of carbonyl iron cores 
in comparison with air-cored coils is given in Table V. 
(The relatively high cost of the carbonyl iron materials 
should be noted.) 

The overall importance of powder metallurgy tech 
niques in soft magnetic materials no less than in sintered 
permanent magnets has been implicit in the preceding 
discussion. Basically, such procedures have resulted 
in Idwer-cost applications for a broad range of intricate 
shapes that frequently are required in electromagnetic 
equipment. Typical of such applications are field pieces 
for small motors and generators, pole faces for meters, 
magnetic circuits for special-type relays and many 
similar components. The economies of powder metal 
lurgy are particularly apparent when the parts are 
complicated in shape, and when involved methods of 
machining can be eliminated. But often balance of 
selection points to the other direction. For example 
competing with stacks of laminations, powder metal 
lurgy parts may not prove the best choice, for in suff 
cient quantities and with suitable equipment, the cost 
of laminations can be decreased to a considerable extent. 
Moreover, it might be taken into consideration that 
eddy current losses may limit the performance of sin 
tered powder materials. 


CONCLUSION 


It is no doubt apparent by now that the design en 
gineer has at his command a broad range of new and 
functional magnetic materials, each with unique prop- 
erties that particularly indicate its applications to specific 
design problems. Some ten of the more recent materials 
were discussed herein. Obviously, despite the space de- 
voted, no more than a general summary of the available 
technical data could be presented, nor more than a few 
of the possible applications could be cited. In some in- 
stances, for example, the availability of the new mag- 
netic materials has made possible the development of 
entirely new products. Magnetic tape sound recorders, 
incorporating tape made with metallic base powder, or 
with oxide-base materials, can be mentioned to illus- 
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HAMILTON BEACH 


does the job 


with IDEAL “"WIRE-= 


UsingIdeal“Wire-Nuts ‘on their food mixers, 
the Hamilton Beach Company, Racine, Wis., 
are now making 250 wire connections per 
hour—as against 100 with solder and tape. 

This prominent manufacturer is one of the 
many that are using ‘“Wire-Nuts” to speed 
production, cut costs, and improve the 
quality of electrical goods of all types. With 
these modern wire connectors even the 
most inexperienced help can make con- 


DISTRIBUTED 


THROUGH 


(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 
Trade Mark Reg. U.S. Pat. Off. 


Patented—No. 1,933,555 
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AMERICA’S LEADING WHOLESALERS 


SCREWS ON—like a nut ona bolt! 


NUTS” 


nections that are better electrically, 
stronger mechanically, neater and safer— 
in a fraction of the time required by old 
fashioned methods. 

One simple operation makes a depend- 
able connection of any wire combination 
from two No. 18 up to and including three 
No. 10, solid and/or stranded wires. No 
solder, no tape, no tools required. Clip 
coupon — today! 


IDEAL INDUSTRIES, Inc. 
Successor to Ideal Commutator Dresser Co. 
1008 Park Avenue, Sycamore, Illinois 


Please send Free Samples, Application Manual and 


cost data. 


We join No. wires with No. 


Name_ 
Company 
Street 2 


Zone State 





COMPRESSION AND INJECTION 
w 


q® Vacuum Cleaner Parts 


as 


SUIGIOW WOLSND GNYV S¥aNvWwale 


Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts ... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


A Mirem en moti 


\ On eHanufacturing re he 


333 N. WHIPPLE ST.* CHICAGO 12 *PHONE: KEDzie 1057 


% Clarostat Series MMR bakelite-in- 
sulated metal-clad resistors definitely 
run cooler than other similar types, 
size for size. Or putting it another way, 
these resistors will dissipate more power 
for the same temperature rise, size for 
size. We invite your own tests. Sample 
on request. y Series MMR resistors are 
available in upright (shown) or flat 
mountings. Resistance values from frac- 
tion of ohm to 15,000 ohms per wind- 
ing inch. 2} watts per winding inch 
in free air; 5 watts when mounted flush 
on metal radiating surface. y%& Bulletin 
109 on request. 


Bye 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 





trate the point. Other examples are legion. 

One point should be stressed in closing. The wealt! 
of available magnetic materials and the complexity o 
relative technical data make it highly important that « 
careful and close study of field be made before selection 
of any specific material. That precise and thorougl 
engineering should follow is of course axiomatic. Th« 
cooperation of the manufacturers of the magneti: 
materials, with their vast experience in solving many 
design problems, should prove invaluable. 
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Stoker Manufacturers Revise Technical Manual 


Revised and expanded 66-page second edition of the SMA 
Technical Manual has just been published by the Stoker Manu- 
facturers’ Association. It contains standards, recommended 
practices, codes and other technical information. 

The new edition of the Technical Manual is $1.00 per single 
copy, and is available from SMA, 307 North Michigan Ave., 
Chicago 1. 


ELECTRICAL MANUFACTURING 





CUTS TIME... MATERIAL... COSTS 


Available in Two Types—Spring Nut and Spring Lock Nut 


PROVED BY TESTS and hard usage on all 
kinds of products this new, revolutionary 
fastening device is already saving time, 
material and money for the nation’s pro- 
gressive manufacturers. 


TWO TYPES of this new Diamond G 
Product, manufactured by the Garrett 
Company, are available. One replaces the 
conventional nut'and is called the Dia- 
mond G Spring Nut. The other is made 
with spring action tension in it in such 
a way that it supplies action similar to 
that of a lock nut—the threads inside of 
the Diamond G Spring Lock Nut maintain 
a strong grip on the bolt, or screw and the 
tighter it is drawn up the greater the 
locking action. 


AVAILABLE IN TWO AND THREE 


TURNS__depending on the requirements. 
The two turn type is for use on light 


assemblies and the three turn type is 
recommended when it is necessary to use 
heavy tightening torques on assembly. 


FOR DRIVING OR SETTING —adapt- 
able socket wrenches are now standard 
items as manufactured by Apex Machine 
and Tool Company. These new Diamond 
G Products—Spring Nut and Spring Lock 
Nut—have all of the advantages of regular 
nuts and are adaptable for use in hopper 
feeders. Both types are priced to offer 
a considerable saving over the conventional 
type of nut, or fastening device. These 
products are available in rust resisting 
metal as well as high carbon steel. 


START YOUR PLANT on greater ef- 
ficiency today . . . write for the com- 
plete data sheet on these new Diamond G 
time and money saving products. 


GEORGE K. GARRETT COMPANY, INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. is, 
(< = 


Manufacturers of 


DIAMOND <> PRODUCTS 


LOCK WASHERS 
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FLAT WASHERS 


STAMPINGS « SPRINGS 


HOSE CLAMPS 


SNAP AND RETAINER RINGS 


























© ¢ Filing Instead of Milling for 
Finishing Slots in Small Armatures 

After stacking the laminations of armatures used in 
small motors for drills, grinders, fans and other such 
equipment, the slots are frequently bridged, barred, ser- 
| rated, roughened or so far out of alignment that mach- 
| ine milling of the slots becomes a necessary operation 
| before winding. The milling operation requires an ex- 
| pert technician and involves the use of rotary blades in 
| sizes 0.35 to 1.0, running at high speeds. However, this 
tends to tear the end plates, score edges of slots, turn 








Fig. 1—The triangular smooth mill file found to be 
effective in cleaning up irregularities in stacked 
laminations of small armatures. 






Long experience has given 
Accurate the ability to . 


make good springs—to 





meet your specifications, 











| precisely. And, if necessary, 
| Accurate engineers will 
analyze yeur spring prob- 
| lems and design the right 
| springs to assure top 
performance for your 


Daniel Glick 
Fig. 2—Mid-stroke, the file being pulled backward 


toward the operator to avoid bending the end 
Be sure and find out more lamination. 


product. This is all a part 





of Accurate Spring Service. 























about it, today. up points of end plates, leave rough surfaces and separ- 


ate laminations. An additional filing before the winding 

ACCURATE SPRING operation may be needed. 
MFG. CO. For the larger-size armatures, and especially those 
3817 WEST LAKE STREET with angular slots, it was found in the armature wind- 
CHICAGO 24, ILLINOIS ing department of Black & Decker Manufacturing Com- 
pany, Towson, Maryland, that a knife-like, fine mill file, 
the blade of which tapers longitudinally and vertically, 
saved armatures from irreparable damage, made clean, 
smooth slots, saved end plates, prevented separation of 
laminations, prevented scoring or burning of edges of 
slots, cut deep enough to loosen and free internal pro- 
jecting spicules inside the slots, and was a comparatively 
safe and simple operation. Its disadvantage is that it 
| is not quite as fast as milling by an experienced operator. 
The unwound armature to be filed is placed in a 
simple, wood fixture fastened to the work bench as 
shown in the accompanying illustration. The clamps 
should be pressed tightly against the end plates of the 
armature, thus pressing the stacking together. The fine 
file is held in the slot at an angle of 10-20 deg, pointing 
downward, starting with the handle end in contact with 
the work. Then the file is drawn sharply toward the 










Write for your free 
copy of the Accurate 
Handbook on Springs 
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It has to be right to pass Joe Hegner 


As supervisor of the fine wire department of Wilbur B. Driver Com- 
pany, it has been Joe Hegner’s job for more than 25 years to see that 
customers get resistance wire that is up to specifications. 

Nothing less than Joe’s lifetime of wire drawing experience would be 


enough to do so exacting a task so long and so well. 
Db oD Db 


Throughout our organization there is always a feeling of satisfaction in 
meeting the most difficult specifications in resistance wire, and so helping 


in your production. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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K-C MOTORS 


are general purpose 
units designed 
and built for 








PERFORMANCE 








To follow K-C Motors through production is 
to understand their stamina, long life and 
dependability. To see the precision with which 
components are machined, the balancing, 
assembling and testing is to appreciate the 
in-built quality which extends through this 
entire line. 









K-C Motors are built to give better service. 
They are quiet, efficient and smooth. Their 
application assures the highest type of motor- 
ization for the equipment they drive. Unin- 
terrupted, attention-free performance is a 
foregone conclusion when “K-C” is specified. 













| K-C Motors are built in fractional horsepower 
sizes and in some integral sizes up to 2 H.P. 


KINGSTON - CONLEY 
ELECTRIC COMPANY 


Division of The HOOVER CO. 
86 BROOK AVE. NORTH PLAINFIELD N. J. 















operator, pulled out, and the stroke repeated if neces- 
sary. The first pull of the file may be shallow, so as not 
to meet too much resistance. The second pull can |e 
deeper if the slots are badly serrated or the laminatioi\s 
misaligned. 

An alternate method is to set the unwound armature 
for filing at an angle of 30 deg, the free end of the shait 


_ pointing downward. Next, operate the file with back- 


ward strokes only, at an angle of 10 deg. The knife 
edge will usually cut through the bridged lamination 
running across the slots. The file by its tapering shape, 
top % in., bottom knife-edge, will fit any slot of an, 
armature up to those of heavy drills and hammers. This 
type of file can also be used to straighten out badly) 
aligned laminations. 

It was found that filing in this way gave generally 
better results than the milling operation and the expense, 
of course, was considerably less. 


® © Winding Techniques Strengthen 
Surge Insulation in Transformer Coils 

Gas pockets in transformer-coil insulation have 
always plagued transformer designers and operators. 
Lightning surges build up voltages between successive 
turns of conductors so rapidly that potential stresses 
ionize the bubbles of gas and start arcs that eventually 
result in failure of the transformer. Now a simple 
treatment of the outside turn of paper on each con- 





A portion of a large pancake winding, enlarged to show 
gaps between successive turns of a special, resin-coated 
outer layer of insulation. 


ductor with a thermoplastic resin eliminates the gas 
pockets by providing ample space so that insulating oil 
can flow into and fill up the voids. The method is 
described by J. G. Ford, manager, manufacturing engi- 
neering department, transformer division, Westing- 
house Electric Corporation, Sharon, Pa. 
Binding the turns together is necessary for mechani 
cal strength during assembly and later to prevent the 
conductors from moving under the forces exerted by 
short circuits. Several dips of varnish formerly acted 
very well as the adhesive, but because varnish must be 
carried in a solvent that evaporates during the baking 
process, voids are formed that fill with air and provide 
weak spots all too readily found by the high static 
stresses of lightning or switching surges. Furthermore, 
the varnish runs* together during the baking process 


ELECTRICAL MANUFACTURING 


@ To the casual observer, everything 
looked fine for synthetic rubber when 
tires began to set mileage records. 
But elsewhere there was trouble. 
The successful use of synthetics in 
producing the much-needed hard and 
semi-hard rubber stocks was baffling 
the industry’s technicians. Tree rubber, 
with its high natural plasticity, was 
easy to mill with added carbon black 
and other materials. Until recently, 
however, the peculiar stiffness of syn- 
thetic rubber made it very difficult to 
“load” these stocks sufficiently. 


So Durez engineers joined the 
search, bringing in twenty-six years of 
specialized experience with the phe- 
nolic plastics. Out of this collaboration 
came Durez thermosetting phenolic 
resins with the very useful ability to 
soften synthetic rubber in milling. 

The Durez resins, being completely 
compatible with synthetic rubber, also 
reinforce it. Resultant stocks possess 
great tensile strength, a high degree of 
hardness, excellent elongation, im- 
proved abrasion resistance, and flexi- 
bility at low temperatures. 


Broad new fields of utility have 
been opened to the synthetic rubbers 
through formulation with Durez resins. 
Synthetic rubber propeller de-icer rings 
are light in weight, yet resist fracture. 
Synthetic shoe soles are stiffer and 
harder, and wear longer. Synthetic 
handles on screw drivers and other tools 
prevent electrical shock. Other impor- 
tant applications are now in process. 

Send for new folder “Durez Resins 
for the Rubber Industry.” 

Durez Plastics & Chemicals Inc., 69 
Walck Road, North Tonawanda, N. Y. 
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and leaves no spaces through which the insulating oil 
can pass to cool hot spots in the windings. 

In the new process, paper tape that is to form the 
outermost layer of insulation is treated with resin before 
application and then wound in a spiral around the 
layers of paper already applied. A small gap between 


7 adjacent turns of the spiral leaves space for oil to flow 


‘ between turns when insulated conductors are them- 

se Nee | @) N Ave a ie selves wound into pancakes. The flat coils are then put 

" “ into ovens where the resin sets and binds the turns 

into a solid coil where no voids can form later to cause 

future breakdown. This method saves considerable 

time and labor over the old varnish method while at 

the same time, spaces are left for oil flow. The coils 

have greater resistance to breakage in handling as well 
as more flexibility in assembly. 


























© ¢ Lighting Fixtures and Portables 
to be Certified for Manufacturer Groups 


Broad classes of lighting equipment seem to be well 
on the way to a trial of the certification plan, embracing 
lighting fixtures and portables which are produced in 
quantities. There are now four groups of manufac 
turers who have set up independent certification pro 
cedures for products of the following classes: 

1. Industrial fixtures, both fluorescent and in 

candescent— 

The RLM Institute. 

2. Commercial fixtures, both fluorescent and in- 
candescent— 

The Fleur-O-Lier Manufacturers. 

3. Portable lamps— 

The Certified Lamp Makers. 

4. Residence lighting fixtures— 

The American Home Lighting Institute. 

These activities are in each case operated through a 
governing board which is elected by the cooperating 
manufacturers. This board is responsible for proper 
specifications and for the negotiation with the testing 
agency. In each case, certification is based upon: 

a. Random selection of samples for certification 
tests. 

b. Periodic checks at factory or in the field, o1 
both. 

c. A label in the hands of the certification agency 
which is withdrawn promptly if the product 
no longer meets specifications. 

The certification arrangement in all cases is open to 
any manufacturer who wishes to align himself with 
the activity and whose products meet the specifications. 
It is expected that these groups, which are already quite 
extensive, will be greatly increased within the next 
year and that during 1947-1948 the output of certified 


lighting equipment will reach a figure of at least 5,000,- 
000 units per year. 
















































Technical Sessions to Feature AWS 


T Annual Meeting 
Tentative program of the American Welding Society for its 
a '¢ 4 lar co. 28th annual meeting October 19-24 at the Hotel Sherman, Chi- 


cago, during the National Metal Exposition, includes a total 


8 ACKERMAN AVENUE CLIFTON. N. J of 70 papers covering 16 classifications of welding applications 


and research to be presented at the 20 technical sessions during 
the week. 
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YEAR IN-YEAR OUT 


The Hum-Mer Screen, 
made by the W. S. Tyler 
Company of Cleveland, 
Ohio, successfully 
screens everything from 
explosives to women’s 
face powder. Its screen 

= mechanism vibrates 30 
to 60 times a second. 
Two of the important 
springs in this machine 
are U-S-S American 
Quality Springs . . . and 
even under this severe 
punishment, they last 
years without replace- 
ment. 


That calls for quality springs! 


@ 1800 to 3600 vibrations a minute is a real test 
for any spring. Yet in the electrically vibrated 
mechanism of this screening machine, U-S-S 
American Quality Springs last years without 
replacement! 

Under equally severe conditions, precision- 
made American Springs manufactured to close 
tolerances are giving faithful, economical per- 
formance in hundreds of other applications. 

These springs are constantly being improved 
to keep pace with the increasingly severe de- 


mands made on them by today’s machine devel- 
opments. Our staff keeps abreast of all metallur- 
gical advances, of every improvement in spring 
steel ... and incorporates them without delay in 
U-S-S American Spring design. 

Bring your spring problem to us, whether you 
buy your springs ready-made or make them 
yourself. Our experts will see to it that you are 
supplied either with exactly the right springs 
for your job, or with the best spring wire obtain- 
able for making your own springs. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 
United States Steel Export Company, New York 
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NDUSTRIAL activity has slackened off during 
June (see statistical indexes in adjoining column) 
and a continuance of this trend is expected to be 

reflected in the July and August figures when published. 
A number of factors have caused the current decline— 
some are seasonal ; others represent necessary and sound 
business adjustments; still others evidence the growing 
buying resistance to the unabated high cost of living. 
But the declines are very far from constituting any gen- 
eral recession. Statistical data have to be evaluated in 
a proper perspective. The Federal Reserve Board 
monthly index of industrial production, for instance, 
has registered declines for three consecutive months, but 
June production was 183 per cent of the 1935-1939 
average. 

Not that we are free from danger spots. Our boom- 
ing export trade for example is one of the most vul- 
nerable sections of our industrial structure. To a far 
greater extent than has been generally recognized, the 
recent high level of export business (in which electrical 
manufacturers have their fair share) has represented 
critical profit margins for a great many companies. This 
fact will be hard to accept by our professional isolation- 
ists who still airily dismiss export trade with the archaic 
bromide, “Oh, export trade is only 5 or 10 per cent of 
our production.” Well, 5 or 10 per cent—and today 
it’s probably more than that—can represent a pretty 
substantial slice of the pie! 

The present huge excess of exports over imports is of 
course unhealthy and can only result in a gradual or 
possibly even sudden decline in our export figures as 
overseas markets grow progressively shorter of dollars 
with which to buy American goods. Already. this strin- 
gency has been reflected in new import curbs set up by 
various countries to conserve their dollars. A number 








Statistical indexes are down, but we’re 
still pretty far from anything like a general 
recession . ... Watch exports, however, 
they’re our vulnerable spot. June exports 
were 13 per cent off. 





of these curbs have hit at important electrical products 
such as washing machines because they are “luxuries.” 
A disturbing straw in the wind is the 13-per cent drop in 
overall June exports as compared with the May figures. 
It is perhaps significant that most of the losses were re- 
ported in machinery and vehicles, equipment which the 
European countries at least certainly need badly. Spe- 
cifically in electrical machinery, June exports were $48.2 
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million, a drop of $7.4 million from the May total of 
$55.6 million. In industrial machinery, June exports 
were $109.5 million against $155.1 million in May—a 
decline of $45.6 million. 

If no solutions are reached, it is felt that we are faced 
with the unpleasant prospect of the bottom falling out 
of our export trade. The solutions? Obviously, some 
plan (Marshall or other) that would permit reconstruc- 
tion of foreign countries and allow them to ship their 
products to this country to obtain dollars for the pur- 
chase of our goods. In other words, a relatively free 
and balanced international trade. Meanwhile, the margin 
of safety in our export trade figures is still substantial. 
It would need a drop to say $9 billion annually from our 
present export rate of $13 billion before the situation 
would become critical. 

Three favorable factors can be noted industry-wide : 
(1) Several independent reports agree that labor pro- 
ductivity has been on the increase, and this, of course, 
should help to cut down manufacturing costs, provided 
labor restrains itself from further demands for increased 
wages. (2) Private construction figures have shown 
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...and how Clifford engineering 
can help you get them 


For the remote control of tem- 
peratures, a smoothly functioning 
bellows assembly engineered for the 
individual application is absolutely 
essential. The selection, application 
and handling of the thermosensitive 
filling medium are particularly criti- 
cal, requiring an intimate knowl- 
edge of the medium’s physical prop- 
erties and chemical stability under 
all operating conditions. 


HYDRON BELLOWS 
AND BELLOWS ASSEMBLIES 
“In addition to supplying HY- 
DRON (Hydraulically-formed) bel- 


lows for many industrial purposes, 
Clifford specializes in producing 
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TEMPERATURE — DEGREES FAHRENHEIT 


ESSENTIAL FEATORES 
WW A EELLOWS ASSEMELY 


bellows assemblies to individual 
specifications. Like the refrigerator 
assemblies illustrated, these are 
complete thermal units. Each unit 
is filled, sealed and tested, ready for 
installation. 


COMPLETE HYDRON ASSEMBLIES 
PREFERRED 


An increasing number of manu- 
facturers are using these complete 
assemblies — preferring the undi- 
vided responsibility of an organiza- 
tion that has the engineering ex- 
perience and equipment vital to this 
extremely technical work ... If your 
own production involves remote or 
direct control of temperatures or 
pressures, Clifford engineering may 
save you time, trouble and expense. 
Send us prints and specifications and 
we will be glad to quote you. 


CLIFFORD MANUFACTURING 
COMPANY, 568E. First St., ¢ 
Boston 27, Mass. 


Offices in Detroit, 


let eal ed olde ey 
Hydraulically- “Formed Bellows 


HYDRON 


Feather- -Weight . 
Aircraft Oil Coches: y 
Tubing Brazed by our Pot 


- The First All-Aluminum Fil 
+ Made of Hydron 
ented Method. 





HYDRO 








5 watt 


FIXED RESISTORS 
Small 
Sturdy 





Sure 


Wire wound, vitreous enamel 
resistors suitable for applica- 
tions where compactness is de- 
sired. Ideal for all low wattage 
power applications. Fully tested 
under critical conditions. En- 
amel coating protects and in- 
sulates the wire, maintains uni- 
form spacing. Effective heat 
dissipation. Tolerance + 10%. 


TYPE 1%-F with wire leads, 
resistance range to 10,000 ohms. 


TYPE 1-M with solder lugs or 
wire leads, resistance range to 


5000 ohms. 


Resistors 
Actual 
Size 


PROMPT DELIVERY 


Ask for 
Bulletin 87 





2247 indiana Avenue 


Chicago 16, Illinois 


For Electrical 
Porcelain 


of any shape or design 
Write 
The Colonial Insulator Co. 
907 Grant St., Akron, Ohio 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 






















some advance, although it is still far below national re- 
quirements. (Industry plans for plant expansion are 
particularly encouraging, for they represent potential 
purchases for industrial equipment.) (3) Inventory 
buying has been reasonably well-maintained, although 
with caution. This is probably owing to the continued 
demand for durable goods. In this direction, there are 
few signs of a let-up. As the National City Bank (New 
York) says in its August letter : “Steel and automobiles, 
striving to catch up with demand, are still backed with 
large orders, and the same can be said of electrical 
equipment and heavy machinery and engineering lines 
generally. Apparently business can continue to count 
on the support of large spending by business concerns 
for new plant and equipment.” 

In the field of raw materials, the advances in steel 
prices, forecast last month, have been put into effect. 
The new prices have in no way cut down the demand, 
which continues unabated. Production schedules are 
expected to be maintained throughout this year and into 
1948, with a large backlog of orders. As to the price 
structure, steel industry leaders differ, with some hoping 
for stability and others frankly anticipating another 
upward wage-price spiral. Scrap prices have been er- 
ratic during the period under review, but recent price- 
slashes have been made as steel mills showed a stiffening 
attitude against the rapidly mounting prices. Current 
steel production (week of August 18) is estimated at 
92.8 per cent capacity. 

Speaking recently before a meeting of the American 
Washer and Ironer Manufacturers, R. C. Todd, vice- 
president of the American Rolling Mill Co., warned the 
manufacturers that a continuance of shortages in sheet 
and strip steel is to be expected through 1949, Even the 
estimated output of 19,500,000 tons in 1948 and 20,600,- 
000 in 1949 is not likely to meet the demand, Mr. Todd 
said, in view of the continued strong demand from ap- 
pliance and other manufacturers. This is no doubt a 
generally held opinion. 


Copper Moving Down 

But copper is still in the doldrums. Inventories of 
refined metal held by fabricators are said to be highest 
in several years and orders for finished brass and copper 
products are reported as considerably down. The usual 
summer slump and inventory-taking period may be the 
causes, but whatever the reasons, the heat is certainly 
off copper, and that’s welcome news to the manufactur- 
ing consumer. Price-wise, the spot market is still at 
21%c per lb. The future market has been moving within 
a narrow range of 17.00 to 19.00c, with the low figures 
set for June-July, 1948 positions. 

Decline in copper consumption is shown in July figures 
issued by The Copper Institute. Actually, the total, 
109,817 tons, established a low for the year. Crude prp- 
duction in July totalled 73,138 tons, only slightly off 
from 73,750 tons produced in June. Secondary produc- 
tion was 6,251 against 8,558 tons, a low for. the year, 
except February. - Refined production was down to 
94,605 tons against 103,448 tons in June. 

June shipments and consumption of plastics materials 
are generally down, except phenolics. Cellulose molding 
and extrusion materials aggregated 3,735,297 Ib against 
4,316,753 lb in May. Polystyrene dipped to 5,954,635 
lb against 6,854,145. Vinyl molding and extrusion mate- 
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@So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
... 50 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitudé has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “drafting 
partners’? : 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost “ghost-proof.” Here is a cloth from which you 

can erase either pencil or ink lines without 
e ® risking untidy “ghosts” on the prints, a 
Da rine rs i n creafti Ng cloth practically immune to stains from 
perspiration and water. You can even 
soak it in water for ten minutes at a time 
without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.U. 8S. PAT. 0’ 


the world’s 


greatest highways ... best known 
Se calculators 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 
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HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 
















































Specify BRISTO “Multiple-Spline” 


Defying vibration that often shakes “‘hex”’ screws loose... 
speeding assembly of products with hard-to-reach fastening 
points . . . easing disassembly — BRISTO “‘Multiple-Spline”’ 
Socket Screws are now making a hit with many designers and 
production men. 


BRISTO “Multiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO ‘‘Multiple-Spline” Socket 
Screws and their many applications is yours for the asking. 


THE BRISTOL COMPANY, Mill Supply Division, 
153 Bristol Rd., Waterbury 91, Conn. 


wuy “muttipce-spune” means TIGHTER 
NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND 


Only the ““B-LINE” 
has the right 
socket screw for 
every application 





























































































































rials declined to 4,937,022 Ib from 5,777,376, while ure: 
and melamine molding and laminating resins were dow 
to 615,012 lb from 668,464 Ib. On the upward side, 
however, were the phenolic molding materials which 
moved up to 17,294,181 lb from 16,428,733 Ib, repre 
senting a good volume of activity in the compressio1 
molding field, in which electrical applications play s 
important a part. Phenolic laminating materials held 
up fairly well with 3,696,974 Ib shipped in June agains‘ 
4,015,364 in May. (Source: Bureau of the Census. 
Trade sources indicate a good inquiry for cast phenolic. 
reflecting, it is felt, considerable activity in small-ru 
experimental work in new product designs. Recent 
increase by a large producer in the price of phthalic an 
hydride—basic chemical in many important plasticizers 


Calendar of Meetings 


Sept. 1-4—Fall Meeting, The American Society of 
Mechanical Engineers, Hotel Utah, Salt Lake City, Utah. 
Sept. 8-9—Second National Conference, Industrial In- 
struments and Regulators Division, The American So- 
ciety of Mechanical Engineers, Chicago. 

Sept. 8-12—Second Annual Instrument Conference and 
Exhibit, The Instrument Society of America, Stevens 
Hotel, Chicago. 

Sept. 15-19—lInternational Convention, Illuminating En- 
gineering Society, New Orleans, La. 

Sept. 17-26—1947 Machine Tool Show, sponsored by 
the National Machine Tool Builders’ Association, Dodge- 
Chicago Plant, -Chicago. 

Sept. 24-26—West Coast Convention, Institute of Radio 
Engineers, Palace Hotel, San Francisco, Cal. 

Sept. 24-27—Conference on Electrical Insulation, Na- 
tional Research Council, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Sept. 26-28—Third Annual Electronics Trade Show, 
West Coast Electronic Manufacturers Association, Hotel 
Whitcomb, San Francisco, Cal. 

Oct. 6-7—Fifteenth Annual Meeting, Packaging Ma- 
chinery Manufacturers Institute, Hotel Sheraton, Spring- 
field, Mass. 

Oct. 7-9—First Annual Cold Cathode Fluorescent Light- 
ing Exhibit, Fluorescent Lighting Association, Com- 
modore Hotel, New York City. 

Oct. 14—Meeting, Oil-Heat Institute of America, Chi- 
cago. 

Oct. 18-24—29th Annual National Metal Congress and 
Exposition, sponsored by the American Society for 
Metals, International Amphitheatre, Chicago. 

Oct. 20-24—Annual Meeting, American Society for 
Metals, Palmer House, Chicago. 

Oct. 20-24—Annual Meeting, American Industrial Ra- 
dium and X-Ray Society, Continental Hotel, Chicago. 
Oct. 20-24—28th Annual Meeting and Exposition, 
American Welding -Society, Chicago. 

Oct. 27-29—1947 Fall Meeting, American Gear Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 27-Nov. 1—Annual Meeting, National Electrical 
Manufacturers Association, Hotel Traymore, Atlantic 
City, N. J. 

Oct. 30-Nov. 1—Semiannual Meeting, American So- 
ciety of Tool Engineers, Statler Hotel, Boston. 








For additional news of coming meetings 
and expositions, see the Trade Associ- 
ations and Technical Societies section. 
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WHAT HAPPENS, wien you PRESS 7 


WERE 
yA 


Let’s take a s-l-o-w — m-o-t-i-o-n 
look at contact pressure versus actu- 
ating force in a typical Unimax 
precision switch ...as revealed by 
this graph of average values for 
run-of-production switches. 


The high initial pressure on the normally- 
closed contact is well sustained while applied 
force is being increased on the operating pin. 
With approach to the operating point, con- 
tact pressure drops sharply thru zero and is 
immediately established at a high level on 
the normally-open contact. The release cycle | 
shows the same characteristic in the reverse 
direction. The shape of the curve is substan- 
tially uniform regardless of the pre-deter- 
mined value of operating force. This force Fy 
characteristic graph shows one more reason [ 4) 
why Unimax is your logical choice in preci- 
sion switch applications; we will gladly con- [7 
sult with you on any of them. 


OR ww, SWITCH Ga eT Iey 


A SUBSIDIARY OF THE - lL. MAXSON CORPORATION 


460 West 34th * abi ei York 1, New York 
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ELECTRIC 
SOLDERING 
IRONS 


f 


Simerican yx HEEL 


~ 


DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 

for regulating the temperature of an 

electric soldering iron when at rest. 
Thermostat is adjustable for 
various heats. 


Write for Catalog Sheets 
AMERICAN ELECTRICAL 


HEATER COMPANY 
DETROIT 2, MICHIGAN, U. S. A. 


multi-step gag 


jRHEQSTAN 


te 
MOTOR SPEED 


CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
watchmakers, home craftsmen and hobbyists. 


foot operated 
















e@ 8 step range from zere to full speed. 

@ Smoothly operating leaf spring. 

@ Ample ventilation prevents overheating. 

@ Suction-cup type rubber legs prevent slip- 
ping. 

@ Easily. accessible terminals for wiring. 


For A.C. and D.C. — 110-120 volts 
Maximum current: 900 MA. 
Standard: 135 Ohms 


Other Ratings on Special Order 


CONSOLIDATED 


SEWING MACHINE & SUPPLY CO INC. 
1115 BROADWAY eM ee ee ee 


manufactured 








been purchased by Altec Lansing Corp., also of Hollywood. 


—may have repercussions in the costs of finished plastics. 

Rubber consumption for the first five months of this 
year totaled 486,926 long tons, or 17.43 per cent up 
from the consumption of 414,653 tons during the sam: 
‘period last year. This covers both natural and manu 
{factured (synthetic) rubber. The largest percentage 
increase naturally was shown in the consumption o 
natural rubber which soared 217.86 per cent fron 
68,059 to 216,331 long tons. (Source: Rubber Manu 
facturers Association. ) 

Machine tool shipments during June as reported t 
National Machine Tool Builders’ Association (prelimi 
nary) totaled $21,506,605 in value against the May fig 
ure of $23,211,626. Industry-wide estimate was $24, 
720,000 against $25,791,000. Backlog of orders also 
dipped in June from the previous month: $117,477,799 
against $121,154,746. Gear sales also receded in June, 
ywith the American Gear Manufacturers Association 
‘monthly index dropping to 343, or 11.4 per cent off 
from May. 

In finished products, June output of radio receiving 
sets went down to 1,213,142, a low for the year, but this 
is held to be a seasonal decline. * Output for the first 
six months of the year totaled 8,610,644 sets of all types 
Included in this total were 46,389 television sets, not an 
impressive quantity perhaps, but this compares to 6,476 
for the whole of 1946. June output of radio receiving 
tubes aggregated 15,057,109 units, a slight gain over the 
May figure of 14,575,237. (Source: Radio Manufac 
turers Association. ) 


Record Sales Washing Machines 

Here are some other recent figures: June sales of 
standard-size electric household washing machines were 
314,705 against 313,724 in May. Ironer sales were 52,- 
025 compared to 51,685. Sales in both items are estab- 
lishing all-time records. (Source : American Washer and 
Ironer Manufacturers’ Association.) Sales in vacuum 
cleaners too are establishing new marks. June was an- 
other record month—329,986 units as against 318,094 in 
May. (Source: Vacuum Cleaner Manufacturers’ Asso- 
ciation.) End of federal controls on installment buying 
is expected to support larger volume buying in house- 
hold laundry appliances and vacuum cleaners. June fac- 
tory sales of mechanical stokers increased to 6,121 units, 
about 12 per cent up from the 5,451 sold in May, accord- 
ing to the Bureau of Census. 

An export note comes from the Oil-Heat Institute of 
America. Oil-burning equipment (including household 
and industrial conversion oil burners and oil-fired boilers 
and parts) was exported to the tune of $3,966,087 for 
the first four months of 1947. 





COMPANY BRIEFS 


American Relay and Controls, Inc., 
larger quarters at 2555 Diversey Ave., 
erating with expanded facilities. 


has moved into 
Chicago, and is op 


According to company officials, the Farnsworth Television 
and Radio Corp., Ft. Wayne, Ind., has begun production of 
television receivers and expects to place them on the market 
at an early date. 


Peerless Electric Products Co., Hollywood, Cal., manu- 
facturers of fluorescent lamp starters, industrial and radio 
transformers, and apparatus for use in radar equipment, has 
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DIEFLEX PRODUCTS 


MADE WITH BRAIDED COTTON 
SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished 
Tubings—VTA Grade B-1 Standard Grade 
Varnished Tubings—VTA Grades C-1 and 
C-2 Heavily Coated Saturated Sleevings — 
VTA Grade C-3 Lightly Coated Saturated 
Sleevings—Heavy Wall Varnished Tubings 
and Saturated Sleevings. 


LIST 


MADE WITH BRAIDED GLASS 
SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished 
Fiberglas Tubings—VTA Grade C-1 Extra 
Heavily Saturated Fiberglas Sleevings—— 
VTA Grade C-2 Heavily Saturated Fiberglas 
Sleevings—VTA Grade C-3 Lightly Saturated 
Fiberglas Sleevings—Silicone-Treated Fiberglas 
Varnished Tubings and Saturated Sleevings. 


are Peying to cut costs on elec- 


trical assembly, be sure you are using the 


insulation that best meets your needs. 
Dieflex varnished tubing and sleeving has 
a proven reputation built on eight im- 
portant points. Check them against your 
requirements: 


¥ Complete impregnation 

1 Extreme flexibility 

¥ Non-fraying quality 

1 Dielectric strength 

~ Completeness of line 

~ Good push-back quality 

~¥ Smooth inside bore 

¥ Uniformity of product 

Dieflex varnished tubing products are 

available in a wide range of types to meet 
every electrical insulation requirement. 
Every piece meets or exceeds VTA and 
ASTM standards. Ask about this supe- 


rior insulation for your product. 





IMC Representatives 


DETROIT 2—11341 Woodward Ave. ¢ PEORIA 5—101 Heinz Court 
MINNEAPOLIS 3—1208 Harmon Place 


Authorized Distributors 
INSULATION and WIRES INCORPORATED 


DSU Wate 


MANUFACTURERS CORPORATION 






*CHICAGO 6 *CLEVELAND 14 
BCR Aor) ECTRic PK DEES it St. Lovis 3, Mo. e@ Atlanta 3,Ga. ¢ Boston 20, Mass. 
Cee On Me nS Detroit 2, Mich. © Houston 2,Tex. © New York 7,N.Y. 
Seeycee ess Fe DAYTON 2 TRI-STATE SUPPLY CORPORATIONS 

3 ; eo — RRR me 
Local Stocks Available epee arr Los Angeles 13, Cal. ¢ San Francisco 7, Cal. ¢ Seattle 4, Wash. 











DON'T REJECT PARTS WITH STRIPPED THREADS 


salvage them with 


HELI-COIL INSERTS 


Through the use of Heli-Coil Inserts many 
manufacturers have eliminated costly re- 
jections of parts in production due to 
poorly tapped or stripped threads. It is 
a simple salvage operation—just drill out 
the damaged thread, retap the hole and 
install the insert with a simple hand or 
power inserting tool. 


Heli-Coil Inserts are also extensively used 
in original manufacture, notably in the 
principal aircraft engines, where a strong, 
durable tapped thread is desired. They 
are used in light metals, plastics and many 
other structural materials. Their use in 
the maintenance of automobiles and many 
other mechanical products has also be- 
come well established. Consult us on 
your problems. 


ENGINEERING REPRESENTATIVES 
IN PRINCIPAL CITIES 


“REG. U. S. PAT. OFF. 


AIRCRAFT SCREW PRODUCTS LOMPANY, wc 


LONG ISLAND CITY.I.N Y 


47-23V 35th STREET e@ 


tool charge. . . 
variety o 


supply you faster, better, more economically. 


pression molded parts, 
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“ROGAN BROTHER 
























Rogan Offers a Wide Variety of Stock Molded 





You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
ready for immediate delivery. Available in a wide 
sizes, shapes and colors. Smartly styled, quali 
Markings, graduations and numerals, can be branded in “” 
lief’ on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, Rogan is fully equipped to 


Send for New Free Catalog... 


Shows complete line of stock molded knobs, com- 
“deep relief’’ 
other valuable data. Send for your free copy NOW! 


CHICAGO 16, ILLINOIS 
Compression Molders and Branders of Plastics 





The Heli-Coil Insert, of 
stainless steel or phos- 


phor bronze, provides a 
durable tapped thread 
surface. 





Above sectional view 
shows completed assem- 
bly with Insert installed. 





made. 
eep re- 


branding and 





MICHIGAN AVENUE 








The acquisition of Peerless increases the Altec Lansing mam 


facturing space to 85,000 sq ft. Identity of Peerless Electric 
Products Co. will be maintained according to company officials 
of Altec Lansing. 


Essex Wire Corporation of California, Anaheim, Cal., 
subsidiary of the Essex Wire Corp., Ft. Wayne, Ind., ani 
Detroit, Mich., has made plans for expanding manufacturing 
facilities. Among other things, it plans to increase magnet 
wire production. 


A new research center is now in full-scale operation at The 
Arco Co., Cleveland. The center is designed, engineered and 
built expressly to promote development of new paint, lacquer 
and varnish products as well as to expedite continued refinement 
of existing organic coatings for a wide range of applications 


The Formica Insulation Co., Cincinnati, is further ex- 
panding the production capacity of its factory through ac- 
celeration of paper laminating processes. Added equipment 
will include a new slitting machine and two new coating ma- 
chines in the treatment department. - 

Plastics Molders Guild, Inc., has been organized with 
headquarters at 369 Lexington Ave., New York 17, to coordinate 
the service activities of a group of 11 local injection molders, 


P. R. Mallory & Co., Inc., Indianapolis, Ind., has moved its 
New York City office to 41 East 42nd St., Suite 1215. It also 
has branch plants at North Tarrytown, N. Y., and Tipton, Ind. 


American Nickeloid Co., Peru, IIl. 
England sales office at Beverly, Mass. 
be in charge of this division. 


has opened a New 
J. F. Schoellhorn will 


Rockbestos Products Corp., New Haven, Conn., has 
opened offices and a warehouse at 3100-3134 East 10th St., 
Oakland, Cal. 


The Baker-Raulang Co., Cleveland, is erecting an addition 
to its No. 2 Factory at 8200 Baker Ave. It will provide im- 
proved facilities for its Baker Industrial Truck Division. 


Electric Machinery Mfg. Co., Minneapolis, 
established a new office in Dallas, Tex. H. L. 
be in charge of this office. 


Minn., has 
Renking will 


Radio Engineering Co., New York City, has been organ- 
ized to serve as consulting engineers in the radio receiver 
field. Albert Danziger, who was formerly with Freed Radio 
Corp., is president and chief engineer. 


The Fansteel Metallurgical Corp., North Chicago, IIL, 


has purchased the outstanding stock of the Weiger-Weed Co., 
Detroit. 


The Federated Metals Division of American Smelting 
and Refining Co., New York City, has put its new Los An- 
geles, Cal., plant for the production of intermediate zinc into 
full operation. 





TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Washer and Ironer Association 
Sets Up Four Product Divisions 


As a result of increasing diversification of the electric home 
laundering equipment field, a reorganization of the American 
Washer and Ironer Manufacturers’ Association into four sep- 
arate, though closely integrated, divisions, has recently been 
approved by the membership at its Summer meeting at Mackinac 
Island, Mich. The four divisions will cover: (1) automatic 
washers; (2) conventional washers; (3) dryers; and (4) 
ironers. Chairman of the automatic washer division is Judson 
S. Sayre, president, Bendix Home Appliances, Inc., South 
Bend, Ind. Heading the conventional washer group is E. L. 
Farquharson, sales manager, home laundry division, Landers, 





ELECTRICAL MANUFACTURING 


Your Engineering Staff PLUS Baldor Motor Specialists make a good 


strong team. 


In planning new products and redesigning equipment, let the helpful 
cooperation of the Baldor Engineering Staff serve as a supplementary 
section of your own Engineering and Production Departments. 

In our quarter-century of diversified motor-applications experience, 
we have probably solved — for other manufacturers — the very prob- 
lems that now confront you on your drawing boards. 

PLAN WITH BALDOR —the Better Motor for a Better Product. 


BALDOR ELECTRIC COMPANY, 4353 Duncan Ave., ST. LOUIS 10, MO. 


District Offices in Principal Cities 


ooo 


Streamcooled, polyphase, 1} to 20 h.p. 
(arrows indicate forced air cooling 
over entire exterior of motor frame). 
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Streamcooled face mounted; 1 phase, 


3 phase and direct current. 


Baldor builds a complete line of bench 

and pedestal type Grinders, 6” to 12” 

wheels, 4 to 3 h.p., including a spe- 
cial Carbide Tool Grinder, 
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Streamcooled, single phase, 
¥Y%,4 to 7% hep. 


Streamcooled, direct current, 
1 to 5 h.p. 


Streamcooled, face-mounted with 
tripod; for vertical mounting. 


Open, drip-proof construction; 1/6 to 
1/3 h.p., 1 phase, 3 phase and 





Streamcooled, round frame, 1/3 to % 
h.p., 1 phase, 3 phase and 
direct current. 


Resilient-mounted, open, drip-proof, 
for belt drive; 1/10 to % h.p., 
single phase. 


Resilient-mounted fan motor 1/30 to 


| Ye h.p., 1 phase; Vs to 4 h.p., 3 phase. 


Y 
BETTER M 


FOR MORE THAN A QUARTER OF A CENTURY 


oTORS 








ELINGO ANNOUNCES 


THE NEW MODEL ‘G’ 
FRACTIONAL H.P. MOTOR 


Special 
Destgu 
; 











SYNCHRONOUS OR INDUCTION 
MOTORS, DESIGNED AS SPLIT- 
PHASE, SINGLE-VALUE CAPACI- 
TOR, OR THREE-PHASE TYPES 


< SPECIFICATIONS *%: 


HE new Model “G” Elinco motors are 

rated: as synchronous motors at 1/20 
h.p. at 1800 r.p.m.; as induction motors 
at 1/10 ot 1700 r.p.m.; 115 volts, 60 cycle 
A.C. A wide variety of other specifications * 
can be filled depending on requirements. 
They can be made as 2-pole machines at 
3600 and 3400 r.p.m., respectively; they = 
can be wound for 1100 and 1200 r.p.m., 
as well as for 230 volts, 50-60 cycle A.C., % 
and other variations. an 
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Model “G” motors are 4-3/8” dia., 5-7/8” @4 
long, and internal fan cooled. Cast alumi - we 
num housings and end brackets, wrinkle =*% 
finish. Equipped with ball bearings, single * 
shield instrument type. Either base or face */% 
mounted. Available with automatic reset == 
thermal overload protection, and as totally % 
er units at reduced ratings. 


peme Sar RS 


ELINCO DOES NOT MANUFAC. 
TURE OR CARRY STOCK MO- 
TORS; ALL UNITS ARE PRO- 


DUCED TO ORDER IN SPECIAL 
HIGH-PRECISION INSTRU. 
MENT-TYPE MOTORS AND 


GENERATORS—EITHER TO 

THE BASIC SPECIFICATIONS 

OF THEIR OVER 230 DIFFER- 

ENT TYPES, OR TO WHATEVER 

PHYSICAL OR ELECTRICAL 

VARIATIONS ARE REQUIRED 
- TO MEET SPECIAL USES 


flectric Indicator Co 


PARKER AVE. STAMFORD, CONNECTICUT 
228 
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Frary and Clark, New Britain, Conn. H. G. Evans, vice- 
president, Hamilton Manufacturing Co., Two Rivers, Wis., and 
I. N. Merritt, vice-president, Conlon-Moore Corp., Conlon 
Division, Chicago, head the dryer and the ironer divisions 
respectively. 

Diversification of manufacturing interests is indicated by 
the fact that of the 46 manufacturers in the field, 34 make 
large and small washers and six, small washers only; 10 
make dryers, and 18, ironers. Washer manufacturers marketing 
an automatic unit or on record as planning to introduce one 
total 14, those reported to be working on automatic designs 
aggregate six and firms making a conventional washer and 
believed to have no plans for an automatic number 15. This 
diversification in the washer field has practically all come 
within the past six years, and most of it since the end of the 
war. Although ironers have been established as household 
appliances for many years, it is pointed out that the household 
dryer is essentially a postwar development, representing design 
adaptations of larger sizes used in commercial institutions. 

The new divisional set-up is expected to be of considerable 
benefit to the membership in fostering research in engineering 
as well as in securing effective action on industry-wide market 
ing and production problems. Largest of the association’s 
standing committees is its engineering committee. 


Announce Machine Tool Congress Program 


The Machine Tool Show and Machine Tool Congress to 
be held jointly in Chicago, September 17 to 26 under sponsor 
ship of the National Machine Tool Builders’ Association is 
shaping up as the biggest event of its kind on record. Not 
only is a heavy attendance expected from all parts of the 
country, but an unusual degree of interest has been expressed 
from overseas sources. Registrations have been already re- 
ceived from 26 foreign countries. 

Seven other associations and professional societies are par 
ticipating with the NMTBA in the event. Included in these 
are the National Electrical Manufacturers Association, Ameri- 
can Society of Mechanical Engineers, American Society of Tool 
Engineers and Society of Automotive Engineers. Among the 
special seven evening technical sessions on the program may 
be mentinoed the September 18 session sponsored by the Pro- 
duction Engineering and Machine Design Divisions of the 
ASME, and the September 22 meeting sponsored by several 
NEMA sections. Speakers at the latter session will include 
NEMA President R. Stafford Edwards, president of Edwards 
& Co., and Charles F. Kettering, now research consultant for 
General Motors Corp. Speakers at the ASME meeting will 
include J. F. Lincoln, president, Lincoln Electric Co. Presiding 
at the ASME meeting will be W. C. Miller, manager, Head- 
quarters Manufacturing Department, Westinghouse Electric. 


Electronics Conference Program 


Tentative program for the National Electronics Conference 
to be held at the Edgewater Beach Hotel, Chicago, November 
3, 4, and 5 calls for twenty sessions each covering a special 
field of electronics. Among the session subjects are: Elec- 
tronic Instrumentation; Operation of Electronic Research; 
Microwaves ; Computers; New Developments; Industrial Elec- 
tronics; Communications; and Electronic Circuit Analysis. 

Individual papers scheduled include the following: “Self- 
Balancing Thermistor Bridge” by A. C. Bath, Bendix Radio 
Corp.; “Organization and Operation of Electronic Research” 
by R. M. Bowie, Sylvania Electric Co.; “Storage of Numbers 
on Magnetic Tape” by J. A. Coombs, Engineering Research 
Associates; “Electronic Servomechanism Testing Machine” by 
H. W. Katz, University of Illinois; and “Single Phase Con- 
trolled Rectifier and Inverter Circuits” by C. M. Wallis, Univer- 
sity of Missouri. 


IRE Plans Rochester Fall Meeting 


The Annual Rochester Fall Meeting of members of the 
Institute of Radio Engineers and members of the Radio Manu- 
facturers Association Engineering Department will be held this 
year at the Sheraton Hotel, Rochester, N. Y., November 17 to 
19. As usual the meeting will be sponsored by the Rochester 
Fall Meeting Committee. O. L. Angevine of the Rochester 
Engineering Society is secretary. 






ELECTRICAL MANUFACTURING 


FIBROUS GLASS TUBING. 
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ASK THE DESIGNER! i. 
the top f the list of dielecti 
nt 

Tubing 

TURBO 


Bel 


An all purpose insulation for any but the higher dielectric ranges. Varnish impregnated cotton 
Saturated Sleeving eeccce ee yarns. Flexible, strong, resistant to acids and oils. Good moisture and flame resistance. Di- 
electric breakdown—1200 V., per ASTM test. 


Number 18 and finer stranded and solid conductor with a seamless extruded plastic insulation. 
Plastic Insulated Wire - - Surpassing dielectric properties. Resistant to oils, organic solvents, acids, alkalies and oxide- 


tion. Minimum shrinkage and burning effects in soldering and potting. 


‘ A superior braided cotton insulation featuring saturation impregnation of flexible varnishes. 
Varnished Tubing. eccese Ries Strong, flexible, non-peeling, nén-cracking, moisture, oil, acid and flame resistant. Dielectric 
breakdown ASTM test—Magneto grade—7000 V., Radio grade—4000 V. 


All forms—plate, block segments, films. Rigid control in all stages—grading selection, fabrica- 
Mica & Mica Products. = 7 tion and testing insures uniformity and quality in finished products. Meets all tests involving 
physical and electrical stability. Specific problem-collaboration is invited. 


ILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10, N.Y. - 325 W.HURON ST., CHICAGO 10, ILL. 
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STURDY, DEPENDABLE, 
LONG-LIFE MOTORS 


BY 


SMALL MOTORS = 


for the new small-size 


OIL BURNERS 


OU can now get prompt delivery in desired 
quantities of these two fractional H.P. motors 
designed for both the Gun-Type and new Pot-Type 
domestic oil burners. They are engineered to Small 
Motors standards of precision construction and qual- 
ity materials to give dependable, long-life service. 


SP-37 OIL BURNER MOTOR 


1/100th to 1/60th H.P. 


Shaded pole type without 
brushes, commutators, slip 
rings or condensers to get 
out of order. No radio in- 
terference. 

Sturdy, reliable fool-proof con- 
struction. 

Available with or without in- 
ternal ventilating fan. Can 
be made ventilated or com- 
pletely enclosed. 

Dia.: 34%”. Length: 3 
Weight: 1% 

1650 R.P.M. 





to 4”. 
to 3 Ibs. 


14” and 5/16” shaft. 


SM-5 OIL BURNER MOTOR 


Sizes up to Yeth H.P. 


NEMA oil burner flange 
mounting. Also resilient 
and rigid base mountings. 

Furnished with sleeve bear- 
ings. 

May be wound for 
phase, 
phase. 

May be wound for speeds 

1130-1725-3450 R.P.M. 


Quiet running. Easily oiled. 


split 
capacitor or poly- 





Dia.: 434”. Length: 614” 
plus shaft extension. 
Weight: 9-10 lb., depending on H.P. 


Write today for 


information and prices 


OMALL = = MOTORS 


Dept. 41, 2076 Elston Ave. 
Chicago 14 


115 volt, 60 cycle, AC only. 








in 
INDUSTRY 


Dr. LaVerne R. Philpott after a 13-year association with 
the U. S. Naval Research Laboratory has become director 
of research and development for Finch Telecommunications, 
Passaic, N. J. Dr. Philpott played a leading part in U. S. 
Navy radar development and his research in electronics also 
includes development in early facsimile techniques. He is co- 
inventor of Colorfax, method of color facsimile transmission 
recently announced by Finch. 





Hugo A. Leander has been elected president of The W. L. 
Maxson Corp., New York City, succeeding the late William 
L. Maxson. Mr. Leander has been vice-president, general 
manager, and a director since 1944. He is also chairman of 
the executive committee and a director of Victor Electric 
Products, Inc., Cincinnati, and president and director of the 
Unimax Switch Corp., New York City, a Maxson subsidiary. 
Among other companies, Mr. Leander has been with the Rey- 
nolds Metals Co., the Tobe Deutschmann Corp., and the 
Mu-Switch Corp. 





Hugo A. 


Leander 


Ralph W. 


Rausch 


Ralph W. Rausch, assistant chief engineer at the Pershing 
Road Plant of the Link-Belt Co., Chicago, in charge of estimate- 
engineering since 1933, has been appointed chief engineer. He 
succeeds C. §. Huntington, who has retired. H. Walter 
Regensburger, who has been assistant to the vice-president 
in charge of engineering at the executive offices, Chicago, since 
1944, has been appointed divisional engineer at the Pershing 
Road plant. 


Consolidated Industries, Inc., Lafayette, 
Kirby Walker as chief engineer. Mr. Walker is well known 
for his work in the heating and combustion fields in eastern 
states and has previously been connected in an engineering 
capacity with several leading firms in the field. He has been 
a long-time member of the American Society of Heating and 
Ventilating Engineers. 


Ind., has appointed 


The H. K. Porter Co., Inc., Pittsburgh, Pa., has appointed 
John F. Cunningham, Jr., as manager of the J. P. Devine 
Manufacturing Co. plant, Mt. Vernon, Ill. Mr. Cunningham 
was research engineer and manufacturing division engineer 


for the Elliott Co. 


Donald A. Quarles, director of apparatus development of 
Bell Telephone Laboratories, New York City, was recently 
elected a vice-president. Mr. Quarles has been with the com- 
pany since 1919. He is a member of the board of directors 
of the American Institute of Electrical Engineers. 








Warren City Manufacturing Co., Warren, Ohio, has ap- 


pointed Alfred W. Schultz as director of production and 
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ONFIDENCE. .. how much is it worth? | 
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te IN THIS ATOMIC ERA, What engineer wouldn’t be awed at 

the possibility of building a bridge of his own design across 
the hazardous Niagara gorge? Yet John A. Roebling was com- 
missioned to do just that 98 years ago . . . ten years before this 
country’s first oil well was drilled! 

What an outstanding example of confidence. The confidence of a man in his own work. 
The confidence of people in one man and his abilities . . . 

Today this same confidence, that has been nurtured through the years, is still alive in the 
company founded by this man and his sons. On this same foundation was built @ business 
that has always believed that confidence must be created and grows through completely 
honest business transactions with each and every one of its customers. 


Little wonder, then, that your confidence in John A. Roebling’s Sons Company is 
guarded so carefully. 


WHICH MAGNET WIRE IS BEST FOR YOUR USE? 


The combination of properties of Roevar . paper, cotton or silk insulated magnet wire. 
Magnet Wire has made it a favorite with many The flexibility test shows the wire wrapped on 
electrical manufacturers. No larger in diameter its own diameter. . . without appreciable loss in 
than Enameled or Heavy Enameled Magnet dielectric strength. But what about delivery? 
Wire, it is stronger, tougher and more flexible, Here at Roebling we are producing more 
withstands the abrasion incident with high- magnet wire than ever before in our history, 
speed, automatic equipment. And yet Roevar and expanding our present facilities. Soon we 
Magnet Wire is lower in cost than most _ will be able to meet your needs. 


JOHN A: ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope and Strand « Fittings * Slings * Screen, Hardware RO e ~ ii ae “sy 


and Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Tempered 
High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 
Cold Rolled Spring Steel * Ski Lifts * Electrical Wire and Cable * Suspension 


Seana «Ste rates in ot Sab = Smt A CENTURY OF CONFIDENCE GD 














THE COMPLETE COMMUTATOR 


NEPCO COMMUTATORS are engineered, 
manufactured and inspected to enable you to 
take them from the carton and mount them 
on the shaft. 


Made to your specifications, COMPLETE with 
precision slots and broached bore protected 
against corrosion. 


Let us study your needs. We will design and 
build commutators completely ready for use. 
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Manufacturers and Designers of Precision Quilt Commutators 
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Springs, Stampings 
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M. D. HUBBARD SPRING CO. 


SPRINGS 
WASHERS 


STAMPINGS 
COTTERS 


WIRE FORMS 
EXPANSION PLUGS 


525 CENTRAL AVE. PONTIAC 12, MICH. 


232 








Wire Forms 





planning control. He was previously with the Verson Allstecl 
Press Co. as chief engineer and the Midland Machine Co. 
as chief engineer, among other equipment manufacturing con- 
nections. 


B. A. Case has been appointed a member of the design 
engineering staff of General Electric Co.’s Apparatus Depart- 
ment, Schenectady, N. Y. He was previously administrative 
assistant of the fractional-horsepower motor engineering divi- 
sion and later assistant design engineer of that division. M: 
Case has been with G-E since 1927. 





B. A. Case Raymond V. Pfautsch 


Ilg Electric Ventilating Co., Chicago, has appointed Ray- 
mond V. Pfautsch as chief engineer, succeeding A. G. 
Sutcliffe who recently retired after serving the company for 
37 years, 20 years as chief engineer. Mr. Pfautsch has been 
with the company since 1929 starting as a member of the 


engineering department, becoming assistant chief engineer 
in 1940. 
Proctor Electric Co., New York City, has promoted C. 


Roger Turner from assistant to director of research. Mr. 
Turner came to the company in 1940 as an inventor and was 
assigned to the developing of the company’s electric toaster 
thermostat. 





C. Roger Turner 


Dr. John N. Mrgudich 


Dr. John N. Mrgudich, physicist and research engineer 
on electrical batteries, has been appointed research directo 
of the electrical divisions of Winchester Repeating Arms Co 
and Bond Electric Corp., divisions of Olin Industries, Inc., 
New Haven, Conn. Formerly director of research and asso 
ciate chief engineer of the Burgess Battery Co. for six years, 
Dr. Mrgudich was chief of the photograph branch of the Army 
Signal Corps before coming with Winchester. He is a member 
of various professional societies and author of many technical 
papers. . 


F; J. Rudd, managing engineer of the General Electric 
Co. Motor Engineering Division, Lynn, Mass., has retired 
after 46 years of service. Mr. Rudd has been managing engi- 
neer since 1932. Prior to that he was designing engineer of 


the division. During the war years, he supervised the design 
and manufacture of many special motors and generators for 
the armed forces. 
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"This advertising message, appearing in 4-color. cover position in NEWSWEEK, 
BUSINESS WEEK and U. S. NEWS, is developing business for Monsanto Lustron 
molders and fabricators." 


ONE PART 


WITH 


A MONSANTO PLASTIC 


A switch to Monsanto Lustron for your 
material may cut your manufacturing 
costs, eliminate many operations, speed 
production. In the typical case of this 
milking machine head, one plastic 
molding eliminates 4 brass castings, 2 
wire hangers, 2 pieces of glass, 6 pieces 
of rubber, 2 screws, 2 washers, 1 nut 
and bolt, and valuable hours of as- 
sembly time. 

In addition, Monsanto's versatile 
polystyrene molds readily in the fastest 
mass production techniques. All waste 
is salvageable at full value and light 
weight plus low cost per pound gives 


more items per material dollar. Expen- 
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sive finishing operations are eliminated, 
too. This versatile Monsanto polystyrene 
comes in a rainbow range of colors— 
clear and opaque, offers low tempera- 
ture strength, high dimensional stabil- 
ity, excellent electrical qualities, free- 
dom from taste and odor, and excellent 


resistance to alkalies, acids and water. 


AWTS, 


CHEMICALS PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


You can pick up speed, new perform- 
ance qualities and more profits for 
your product the Monsanto Lustron way. 
Monsanto plastics engineers will guide 
you. Write direct: MONSANTO CHEMICAL 
COMPANY, Plastics Division, Springfield 
2, Mass. In Canada: Monsanto (Canada) 
Limited, Montreal. 


The broad and versatile family of Mon- 
santo Plastics includes: Lustron* poly- 
styrenes © Cerex* heat resistant thermo- 
plastics ¢ Vinyls © Nitron* cellulose nitrates 
¢ Fibestos* cellulose acetates * Thalid* 
resin @ Resinox* phenolics ¢ Resimene* 
melamines ¢ Forms in which they are sup- 
plied include: Sheets * Rods * Tubes « 
Molding Compounds « Industrial Resins « 
—_ Compounds ¢ Continuous Films « 
canal? rigid, .transparent a ma- 

othe Saflex* safety glass inter 
Reg. U. 8. ‘Pat. Ort. 

. 
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SHE ALWAYS BUYS 


MODERN ASS BUTTONS | 


It's always been a brilliant thing to do... to accent clothes 

of sombre elegance with glowing points of light reflected by rich 

Brass. This has always been in the best of good taste — and always will 

be. For, although times may change, thoughtful preferences for tried-and-true materials 
remain untouched by passing fads and fancies. 


This year, designers show exceptional inventiveness in Brass buttons . . . with matching 
earrings and buckles. And Brass lends itself exceptionally well to such inventiveness . . . 
with its wide range of colors from alloy to alloy... with its remarkable adaptability 
to intricate shapes and delicate decoration. In fact, designers and fabricators usually 
find that they.can produce .a merchandising success more easily and economically 
in Brass than in any other metal. 

And Bristol Brass has lent an experienced hand to many such successes... in costume 
jewelry, cosmetic containers, decorator’s items, household fixtures, and what have you ? 
You would be interested in the merchandising magic which invests products made 
of top-quality Brass, sheet, rod, or wire . . . the on/y kind that’s made here in 
the Bristol mills. And we will match our time to yours, any time you say. 


Thu BRISTOL BRASS corporation 


Makers of “Brass since 1850, “Bristol, Conn. 


New York Office: 15 Park Row, New York City + Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pennsylvania 
Rochester Office: 616 Temple Bidg., Rochester, N.Y. + Providence Office: 827 Hospital Trust Bldg., Providence, R. I. 
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Dayton Multiple V-Belt Drive transmits power to sand conditioning blade 


Drudgery of sand conditioning—the painfully 
slow method of shoveling—has been replaced by 
a modern, mechanized method. Now, a lawn 
mower type, cutting blade cylinder does the work 
easily, more uniformly. For fast, smooth and 
dependable power flow the designer specified a 
Dayton V-Belt Drive. And, as a result, uniform 
sand conditioning increases foundry production 
of better castings . . . at less cost per unit. 

This is another of the many examples of the 
flexibility of Dayton V-Belt Drives. The capacity 
of Dayton V-Belt Drives to perform in excess of 
standard requirements—under all operating con- 


ditions—is another of the many reasons more 
industrial designers consistently specify Daytons 
for original equipment. A Dayton Power Trans- 
mission Specialist is ready to help you. Call or 
write: DAYTON RUBBER - DAYTON, OHIO. 


now Rayon Cords 


PROVIDE DAYTON V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 

%* Rayon cords are specially processed by Dayton for 

use in V-Belts to provide the most efficient and eco- 


nomical power transmission service for your machine 
needs. For the complete story write for booklet A469. 


SVL oh Me VU sp sbi 
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Have You Any 


Unusual Requirements 
For Hook-Up Wires 


CONSULT ROME ENGINEERS REGARDING 
ROME SYNTHINOL* THERMOPLASTIC INSULATION 


Rome Cable is set up to give you specialized service 
and products when you need them. Rome engineers 
welcome the occasional tough problem that may 
involve special conductor sizes or insulation thick- 
nesses. Special insulation compounds of rubber or 
thermoplastics can be provided to meet unusual 
requirements. 

Rome Synthinol is a thermoplastic insulation ap- 
proved for 80°C operation, and designed for wiring 
radio and television transmitters and receivers . 
for all types of electronic equipment and test units. 


*Trademark Registered 


It is normally made in sizes 26 to 6 AWG, both solid 
and flexible conductors. Flexible conductors are spe- 
cially made to withstand high speed cutting and strip- 
ping without fraying. By an unique method of factory 
applied colored spiral markings the 13 standard 
colors of Rome Synthinol provide almost unlimited 
combination of circuit identification. Rome can also 
furnish Fiberglas, rayon, or cotton braids over the 
insulation with an overall coat of heat and flame- 
resistant lacquer. Electrostatic shielding of braided 
copper can be furnished when specified. 


If you have a tough or unusal problem involving hook-up wire, it will 
pay you to consult a Rome engineer. Call any one of Rome's 19 district 
offices or write direct to the Rome Cable Corporation, Rome, New York. 
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GENERAL-PURPOSE D-C MOTORS 
Designed for general-purpose appli- 
cations. Often used with a-c and d-c 
conversion equipment. Gives you 
quiet operation. Comes in wide range 
of horsepower ratings and speeds. 


D-C GENERATORS AND 

MOTOR-GENERATOR SETS 
Recommended as d-c power unit for 
industrial devices or as exciters for 
large equipment. Available in output 
ratings of 125, 250, and 500 watts 
continuous duty; 125 and 250 d-c 
volts. 


LOW-VOLTAGE SPECIAL D-C MOTORS 
Operate from power sources com- 
monly used on busses, trucks, rail- 
road equipment, battery-operated 
industrial trucks, etc. Sturdy adapt- 
able motors, built usually from 
general-purpose motor parts. 


DYNAMOTORS 
Give you reliable means of convert- 
ing d-c power to other voltages, or to 
a-c. Recommended for neon signs, 
locomotive headlights, communica- 
tion equipment, etc. A light but 
sturdy unit. 


A-C GENERATORS 


Offer you effective source of a-c cur- 
rent for places where it otherwise 
would be unobtainable. Available in 
standard ratings. Strong, well con- 
structed power units. 


MOTOR AMPLIDYNE-GENERATOR SETS 
AND AMPLIDYNE GENERATORS 


Give unusually quick response over 
a wide range of operating loads. 
Thus, the amplidyne generators are 
suitable for many applications. 
Available in single units or assem- 
bled with motor drive. 


HIGH-FREQUENCY MOTOR 


ALTERNATORS 
Highly recommended for testing 
equipment and source of power sup- 
ply for high-frequency machines. 
Small and lightweight units, but 
sturdy and hard-working. 


It has been a long time since we have talked 
about short deliveries on fractional-horse- 
power motors. But our engineering and manu- 
facturing facilities are now available to give 
you just that on d-c fhp motors, generators, 
and motor-generator sets. Whether you re- 
quire a few motors or many, we are ready to 
help you. 

Available for quick short deliveries are 
general-purpose d-c motors, d-c generators 
and motor-generator sets, low-voltage special 
d-c motors, dynamotors, a-c generators; 
motor amplidyne-generator sets and ampli 
dyne generators, and high frequency moto 
alternators. 

These equipments have a variety of appli- 
cations. Our staff of experienced fractional- 
horsepower motor engineers can help you 
with design and application problems. These 
men accumulated a vast store of new “know 
how” from thousands of war jobs. Combine 
this with previous accumulation of design 
knowledge and application experience, and 
you have 46 years of experience at your 
service. 

Whether it is a new or old application; we 
can help you. Save you time and money, too! 
For more information on the kinds of equip- 
ments we can offer you for quick delivery, 
write for GEA-4871, or call your nearest G-E 
office: 

Mail This Coupon For Bulletin Describing Available 
D-c, Fhp Equipments 


HOamrwrweweesanen weeseaswsesssssnssnsanuedy 


General Electric Company 
Apparatus Dept., Section A700-84 
Schenectady 5, N. Y. 


Please send me bulletin, GEA-4871, which describes 
G-E d-c fractional-horsepower motors and genera- 
tors available for short delivery. 


ee ee ee ee 
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_ Now... Aircraft 
“Step Right Onto 
the Scales”... 


To determine the weight and balance of any aircraft ... tiny flying 
boat or giant transport ... bere’s all there is to do: 


Run each plane wheel up the ramp and onto the platform of the con- 
venient portable Aircraft Loadometer. As simply as that, this accurate 
Black & Decker device gives an instant reading of the plane’s weight. 


In the Loadometer, the system of weighing leVers is pivoted to a cali- 
brated spring. This spring is extended by a micrometer screw geared 
to a Veeder-Root Reset Counter which gives an instant and direct 
Veeder-Reading of the plane’s weight in pounds or kilograms. 


In selecting a counting device for the Aircraft Loadometer, Black & 
Decker chose this Veeder-Root Reset Counter because it provides a 
positive reading, because the reading remains after the load is removed 
from the platform, and because the device is easily reset to balance at 
zero after each weighing. The Veeder-Root counter also provides an 
accurate minimum reading of five pounds and upward to the maxi- 
mum capacity of 20,000 pounds. 


Here again is proof that Veeder-Root not only “Counts Everything 

& on Earth’’—but also many things that fly above it. And standard or 

Fe ee special Veeder-Root Devices, built into your product, can 

count to your advantage in more ways than you could ever 

EE DER -ROOT INC. figure out, alone. So talk it over with a Counting House 
HARTFORD 2, CONN. engineer. Just write and say when you want him to call. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3. Visit Veeder-Root at the 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey. 


. . are ‘ eras 
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Thousands of $ $ $ 
in the quality of 
YOUR PRODUCT- 


le rectifier may make all the difference! 


raised 


Selenium Rectifiers 


= 
- 
Ran ane ee” 


PREPARED ESPECIALLY 
FOR DESIGN AND 
PRODUCT ENGINEERS 


Nobody can be blamed for trying to save costs in electrical components, but 
with rectifiers, attempting to cut costs at the expense of quality or output 
capacity often ends in disaster. Design engineers should be certain of two 
things when specifying rectifiers: (1) that the rectifier has ample capacity 
for the job;. (2) that the rectifier has inherent quality to maintain this 
capacity for a long time. 
Specify Fansteel Selenium Rectifiers and be sure. Fansteel Rectifiers are 
built in the Fansteel plant under a system of quality control which has 
This authoritative engineering been the model for several important electrical manufacturers. 
manual, the work of Fansteel’s Fansteel Engineers are at your service to work with you in cutting costs 
long-experienced rectifier 7 La 2 : ; ; : 
engineers, is @ ready. help, and maintaining quality. This counsel involves no obligation. Write for 
available to you without charge. Fansteel Technical Information Form 840-B. 
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A great many types of this highly specialized equip- 
ment are located throughout the country. All you 
need do to locate the particular Furnace or Oven for 
your specific job, is to fill out the specification sheet 
in the back of the new WAA booklet. If you have not 
already received a copy of this booklet, one will be 
mailed you upon request. Return the specification 
sheet to the War Assets Administration in Washing- 
ton. WAA does the rest—and will arrange for inspec- 


tion of the equipment before purchase. 


This booklet is designed to aid you 
in selecting the type of Furnace or 
Oven you need; it shows you how 
to prepare submission of your exact EXPORTERS: 


specifications. Industrial Furnaces and Ovens are available for 
your overseas customers. Act now to fill their 
requirements. 


MAIL THIS COUPON TODAY! 


To: War Assets Administration 
Machinery and Industrial Equipment Division OfrFrce OF GCEBERAL OtSPosar 
Washington 25, D. C. g 


Please send me your booklet called “Industrial Furnaces 


Ovens. ‘ WAR ASSETS ADMINISTRATION § 


Offices located at: Atlanta « Birmingham « Boston « Charlotte 

Chicago «+ Cincinnati « Cleveland « Denver «+ Detroit « Grand 

Prairie, Tex. « Helena « Houston «+ Jacksonville « Kansas City, Mo. 

Little Rock «Los Angeles « Louisville « Minneapolis « Nashville « New Orleans 

New York « Omaha « Philadelphia + Portland, Ore. « Richmond « Salt Lake City 
St. Lovis « San Antonio « San Francisco «+ Seattle »« Spokane « Tulsa 1316 


CUSTOMER SERVICE CENTERS IN THESE AND MANY OTHER CITIES 
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scovill 


NON-FERROUS 


When SCOVILL becomes your METAL PARTner 
PRECISION FORGINGS LIKE THIS 
CUT METAL AND MACHINING COSTS 


improved, why not review the situa- 
2-oz. brass lens tion with Scovill. Our long experience 
mount. It was in a wide variety of non-ferrous forg- 
formerly pro- ings, together with our extensive 
duced from bar metal-working facilities, may bring 
stock weighing you the answer you’re looking for. To 
1600 Ibs. of bar | get all the details about the way you 
stock per thou- may profit from making us your 


Here you see a 


sand finished pieces. That meant more 
than 23.6 ounces of scrap per part. 
Now it is machined from this Scovill 
forging weighing only 8 ounces... 
effecting a reduction in scrap of about 


METAL PART ner, fill in the coupon 
below and mail it today. Scovill Man- 
ufacturing Company, Waterbury 91, 
Conn. Export Dept., 405 Lexington 
Avenue, New York 17, N. Y. 


a pound per piece. Add to that saving 
the time differential between machin- 
ing solid rod and pre-formed forgings 
and you can see why our customer is 
so well satisfied with the change. 


CHECK WITH SCOVILL 
If you suspect that the design, qual- 
ity or cost of your metal parts can be 


Please send me information about your metal-working facilities. SCOVILL MANUFACTURING COMPANY 


I am interested in non-ferrous forgings for the applications 
checked: 


Forgings Division 
18 Mill Street 
Waterbury 91, Connecticut 


DAircraft 

()Automobiles 

(Band Instruments 

(CBlow. Torches 

(Cameras 

()Communication Equipment 


(Cylinder Valves 


(Fire Extinguishers 
(Household Appliances 
(Industrial Instruments 
(Plumbing Goods 

() Pumps 

C)Valves 


() Welding Equipment 
Company 


Address 


SEPTEMBER 1947 
















teasens why you should shecsfy 


WIRE AND CABLE INSULATION MADE FROM 


GEON (estis 


for industrial, domestic, manufacturing and utilities wiring 


Resistance to ozone, wear, sunlight, water, chem- 
icals, and most other normally 
destructive factors 


14 colors including NEMA standards 
More conductors in a given space 
Excellent electrical properties 
Thin coating of insulation 


Ease of handling 













Be sure to specify wire or 
cable insulated with GEON 
in order to get all these 
advantages. Or, for infor- 
mation regarding special 
applications please write 
Department I-9, B. F. 


Easy stripping 











Light weight 








CTT 





Goodrich Chemical Com- 

os y . 
pany, Rose Building, < METI, 
Cleveland 15, Ohio. In *_ a 







“an, — 






™ 
°F @ Raoopmicn CHEM 


Canada: Kitchener, Ont. 


B. F. Goodrich Chemical Company ..:..:2332%.o00 


GEON polyvinyl materials « HYCAR American rubber + KRISTON thermosetting resins - GOOD-RITE brand chemicals 
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cnsulaleon costa 


IRV-0-FLATSEME 


*T M. Reg in U.S Pat. Office 


ewed bias Varnished Cambric) 


You can reduce your bias varnished insulation 
costs by using IRV-0-FLATSEME on windings and 
splices. Just tell us your bias-tape requirements 
and we'll be glad to send a sample and give you the 
information needed to figure your exact savings. In 
addition, you’ll get quick delivery. 
IRV-O-FLATSEME — the original bias type flexible varnished 
insulation —is an established Irvington product. The sewed 
seam, occurring every 51 inches, is flat and does not interfere 
with taping. Coated with specially formulated Irvington insu- 
lating varnishes, IRV-O-FLATSEME provides insulation protec- 
tion which is equivalent to that of Irvington Seamless Bias 
Varnished Cambric. Typical test data on this sewed bias in- 
sulation follows: 


Black& Black& Black& Black& Black Yellow Black Yellow 
Yellow Yellow Yellow Yellow 


28 20 6.0 5 1100 1050 700 550 


5 1100 1050 800 600 


6.0 6 1300 1050 1000 800 


Above valves on insulation do not include seam. However, tests show total breakdown 
across the seam of this sewed bias insulation is about the same as that of a single thickness 
of the insulation. The tensile strength on the seam is approximately 75% of the values 
jiven above. 
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Machine Tool Manufacturers rely on 
WAGNER ally MOTORS 


é 


; | 
i 
a) 
y | 


es. 


i 


efor utmost Precision -- 


Yes Sir, he’s right in the middle. His 
job demands utmost precision—and on 
machine tools such as this, precision is 
what counts. Wagner Motors have an 
enviable reputation for quiet, smooth, 
vibrationless performance. That’s why 
machine tool manufacturers use thou- 
sands of Wagner Motors. They have 
found that Wagner is a synonym for 
reliability and that every motor bearing 
this famous name will deliver depend- 
able, troublefree service. Users of 


at 


Wagner motors also profit by our quick, 
convenient, nationwide service facilities. 

If you want motors that will do the 
job, whether large or small, contact any 
of our twenty-nine branches. They are 
located in principal cities and manned 


by trained field engineers who will help ~ 


you solve your motor problems. A letter 
addressed to Wagner Electric Corpora- 
tion, 6454 Plymouth Avenue, St. Louis 
14, Mo., will bring Bulletins on the com- 
plete line of Wagner Quality Motors. 


Totally-enclosed Fan- 
cooled Motor 


‘e Totally-enclosed Non- 
ventilated Motor 


dhs 


¢ ELECTRIC MOTORS «+ TRANSFORMERS + INDUSTRIAL BRAKES » AUTOMOTIVE PRODUCTS « 


ELECTRICAL MANUFACTURING 





WILCOX AIRBORNE 
COMMUNICATION 
EQUIPMENT 


nwlected againd’ 
VALLE CLEA 


tame (LORD) 
VIBRATION 
CONTROL SYSTEM 


= 


Upper illustration shows 
complete three-unit as- 
sembly of Wilcox Type 
361 A-VHF Airborne 


Communications equip- 


Lower illustration 

shows the chassis, 

with two of the four 

Lord Holder Type 

Mountings visible be- 

low rear and front 
cy corners. 


. mw 


Thorough engineering characterizes this Wil- 
cox Airborne Communications unit. Customers 
like its unit construction ... provision for quick, 
easy removal of individual units for servicing 

. the positive protection of vital parts obtained 
by its Lord Vibration Control System. 


Like other progressive manufacturers, Wilcox 
Electric Co., Inc. considers vibration control an 
essential part of good design. Delicate parts last 
longer ... require less maintenance and adjust- 
ment... operating characteristics are stabilized 
. . . all these features contributing to lasting 
customer satisfaction. 


Whether you make electronic equipment or 
any other product, you can increase your sales 
by eliminating costly, destructive vibration. It 
will pay you to consult Lord... make us your 
headquarters for product improvement through 
Vibration Control. 


Get positive protection from vibration 
in communication-radio equipment and 
instruments with LORD Mountings. 

The Lord line of mountings covers a complete 
range of styles, shapes, and sizes to fill your 
mounting requirements. Literature and informa- 
tion available on request. Or contact your Lord 
Field Engineer—he'll assist in selecting mount- 
ings for your product. 


MAKE GOOD PRODUCTS BETTER 


with Vibealton Conittol 


LORD MANUFACTURING CO. <- ERIE, PA. 


Field Offices: 


Detroit * Chicago * New York * Washington, D.C.- 


Providence, R. |. * Burbank, Cal. © Philadelphia, Pa. 





WHEN YOU SAVE PRODUCTION TIME BY 





USING FEWER TYPES AND SIZES...THAT’S 


It’s the cost of using a fastener that counts 


And an important part of the cost of using a fastener is 
the cost of maintaining inventories, requisitioning from 
stock, handling many different styles and sizes. Careful 
analysis of fastening requirements and standardization on 
fewer types and sizes will help to speed up production 
and lower costs. 

RB&W Machine and Carriage Bolts 


Offer You Unlimited Variety 


RB&W engineers are available to help you determine the 
minimum variety of types and sizes of bolts and nuts 
which will meet your needs. And RB&W offers the maxi- 
mum range of product, a choice of many special metals, 
and the facilities of a versatile finishing department— 
from a single source of supply. 





True 
Fastene” ' 
C= 

i & @ 


You Get T. F. E. When You 


1. Reduce assembly time to a minimum by savings through 


use of accurate and uniform fasteners 


2. Make your men happier by giving them fasteners that make 


their work easier 

3. Reduce need for thorough plant inspection, due to confi- . 
dence in supplier’s quality control 

4. Reduce the number and size of fasteners by proper design 


5. Purchase maximum holding power per dollar of initial cost, 
by specifying correct type and size of fasteners 


6. Simplify inventories by standardizing on fewer types and 
sizes of fasteners 


7. Save purchasing time by buying larger quantities from one 
supplier’s complete line 

8. Contribute to sales value of final product by using fasteners 
with a reputation for dependability and finish 





RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


102 years making strong the things 


thal make meuca strong 


RB&W bolts, nuts, screws, rivets 
and allied fasten’ products are 
manufactured in a broad range of 
styles, sizes and finishes. 


* s 7” 

Plants at: Port Chester, N. Y., 
Coraopolis, Pa., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales 
— ate ein, Se 
icago ttan , Portland, 
Seattle. Distributors kh coast to 
coast. By ordering through your dis- 
tributor, = can get prompt ser- 
stocks for your normal 

industry’s most 

catalog. 
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STILL CURRENT 
WITH KEARNEY 


Think of protective devices for 
electrical distribution systems, 
and you think of Kearney Trip O 
Matic Fuse Cut-outs. Think, too, 
of Kearney’s experience with 
plastics. In 1934, a new door was 
designed with the engineering 
help of Kurz-Kasch engineers. 
They got a phenolic door im- 
proved in strength, insulation 
qualities, weather resistance, in- 
terchangeability and cost. Today 
—hundreds of thousands of units 
later—they find they’re getting 
even more: current production 
from original molds—with pro- 
duction refinements giving greater 
mould output than ever! Good 
plastics applications pay off! 


50 Million Plastics Experts 
Can be WRONG! 


Evervsopy's a plastics expert now, thanks to the more lurid 
pulp writers. But while they’re looking through their crystal balls 
at plastic bathtubs and 1-piece plastic autos, we’re just sticking to 
slide rules, property charts and all the down-to-earth facts about 
plastics that we’ve learned from plenty of years of hard knocks. 


This door for a fuse cut-out assembly shows exactly what we 
mean. It’s moulded plastic because the properties of phenolic ma- 
terial improve it functionally. Costwise, too. And because of the 
forward-looking design and careful mould-making that went into 
the job back in 1934, it’s just as effective and salesworthy now as 
it was then. 

Isn’t that the practical way to look at the future—especially as 
it applies to your product? For plastics where plastics belong—for 
plastics engineered today for profitable use through the years to 
come—talk things over now with a Kurz-Kasch engineer. 


Kasch 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch,ine. © 1419 South Broadway * Dayten 1, Chie 


Branch Sales Offices: New York * Chicago * Detroit * Los Angeles * Dalics 
St. Lovis * Toronto, Canada * Export Offices: 89 Broad Street, New York City 





Motors 


Standardized ? 


Maintenance men 


WipeELy experienced electrical equipment 
maintenance men know that motor stand- 
ardization stops with mounting dimensions 
... that motors are far from standardized 
in their ability to stand up under trying jobs. 


They know, for example, that Fairbanks- 
Morse motors have an exclusive combination 
of features that add up to extra stamina: 
Prewound stators with long-lived insula- 
tion. Indestructible Copperspun rotors. 
Crossflow ventilation that bans hot spots. 
Protection in any mounting position from 
falling objects and dripping liquids. 


For full information on motors that boost 
production and cut power costs, write Fair- 
banks, Morse & Co., Chicago 5, Illinois. 


Diesel Locomotives - Diesel 
Engines +» Generators - Motors 
Pumps + Stokers - Magnetos 
Scales « Railroad Motor Cars and 
Standpipes - Farm Equipment 
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SAVE “SILVER” DOLLARS 


with General Plate Laminated Metals 


(Silver or precious metal bonded to base metal) 


ay 


CONTACTS 


INLAY METALS 


There are many reasons why General Plate 
Laminated Metals save you money .. . especial- 
ly during a high silver market. First — by 
giving you precious metal only where you 
need it, they reduce the high cost of today’s 
precious metals. Second — they increase per- 
formance because they have higher electrical 
conductivity, high corrosion resistance, greater 
strength, and long wearing properties. Third 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


ATTLEBORO, 


SEPTEMBER 1947 


MASSACHUSETTS 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lll.; 2635 Page Drive 


— they reduce production costs because Gen- 
eral Plate Laminated Metals provide ease of 
fabrication, are more workable, easy to solder 
or braze. 

General Plate Laminated Metals are available 
in sheet, wire and tube...inlaid or wholly 
covered... or as fabricated parts. Write for 
information on these money-saving materials 


today. 


uray 


AY 00) 
CHICAGO 
Oct. 18-24 


THERMOSTAT METALS 


Altadena, Calif. 
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~_TROUBLE-FREE TEMPERATURE CONTROL 




































THE PROOF’S IN THE PERFORMANCE 


After 26,000 hours constant operation, 
Fenwal THERMOSWITCH Controls con- 
tinue to give accurate and dependable 
service in the Gordon Armstrong Baby 
Incubators. 

Gordon Armstrong, president, states: 
“The Fenwal THERMOSWITCH was 
selected because we considered it the 
best available. We still think it is after 
some three years of use.” 














FLANGE HEAD 
THERMOSWITCH 
CONTROL 


Used in Armstrong Incubsotors 





*The Fenwal method of analyzing and coordinating process 
requirements, heating means, control devices and product 
design to insure best over-all performance of the complete 
thermal-control system. 
Temperature control in a baby incubator must be fool- 
. proof, precise and absolutely dependable. The degree of 
temperature variance permissible is limited . . . the control 
device must operate with safety in high concentrations of 
oxygen where often the baby’s life is at stake . . . and it 
must be trouble-free. Failure to respond instantly and 
correctly can be fatal. 


Fenwal and Armstrong Company engineers collaborated on 
the application of Thermotechnics to the Armstrong Baby 
Incubator in order to attain the best temperature control 
conditions. After extensive tests and experimentation, the 
Flange Head THERMOSWITCH Control was selected. 

The finished job is an integrated unit . . . coordinating 
product design with heat source and temperature regulation 
to an outstanding degree. Temperature variance is held 





ARMSTRONG X-4 BABY INCUBATOR 


within specified limits . . . trouble-free service assured with Arrow points to Control Dial of Fenwal 
a Fenwal THERMOSWITCH Control THERMOSWITCH Control. THERMOSWITCH 
E Controls in Armstrong Incubators are helping 

"T. M. Reg. U.S. Pot. Off. save babies’ lives throughout the United 


States, Canada, Central and South America 
and many countries throughout the world. 





THERMOTECHNICS, through THERMOSWITCH Con- 
trols, is providing accurate, trouble-free temperature 
control in many other applications, including aircraft fire 
detection equipment, electrical appliances, oe vul- 
Canlegey food dehydrators, etc. ; 


 FENWAL INCORPORATED 


Si PLEASANT STREET 


ASHLAND, MA‘SS 
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CENTURY 


GEAR MOTORS ~ 


Type 1R— Right angle 

shaft gear motor, one step 

worm gear speed reduc- 
- . tion. 


Type 1 R—Right angle 
shaft gear motor, one 
step worm gear speed 
reduction. 


he mounting feet of Century Gear Motors are-an integra! part of 
the rugged compact gear housing—provides a strong, rigid unit. 
Additional mechanical strength is achieved by locating the shaft 
close to the base of the gear housing. This method of construction 
Type 2R — Right angle holds the high torque slow speed shaft in rigid alignment, and 
shaft gear motor, two reduces stresses. 
step speed reduction 


—one step helical ’ . ’ 
gear, one step worm The motor is equipped with ball bearings. Large taper roller bear- 


ae ings in the gear unit handle heavy radial or thrust loads. 


Century Gear Motors are built in standard sizes from 1/8 to 3/, 
horsepower — single phase, polyphase and direct current. 


Century’s line of fractional horsepower gear motors has gained 

an enviable reputation for outstanding performance. Many 
Type 1 P— Parallel thousands of them have been put into service since their introduc- 
shaft gear motor, one 


step helical gear tion eight years ago. 
reduction. 


Specify Century Gear Motors for all your frac- 
tional horsepower slow speed requirements 


Type 2 P— Parallel CENTURY ELECTRIC CO 
h 4 
olan Wetanal wens 1806 Pine St., St. Louis 3, Mo. 


Offices and Stock Points in Principal Cities 














AMRECON 


Telephone Type 


ELAYS | 


Rensend's technical knowledge of 
practical relay application simplifies your 
own control requirement problems. Our 
new modern plant is now in full opera- 
tion and we can offer you prompt de- 
livery and even greater service. 

Write for our informative illustrated 
Bulletin listing our many products, de- 
scribing the scope of our manufacturing 
facilities, and the wide extent of our serv- 
ices. Your inquiry will receive prompt 
attention. 






American Relay & Controls, Inc. manufactures acetate 
coils under license arrangements with Western Electric 


— ewe : Company, Inc. 












ENGINEERING “KNOW-HOW” 


Offices in principal cities 


American Relay & Controls, Inc. 


2555 DIVERSEY Are. CHICAGO 47, ILLINOIS 
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FILEWORTHY FACTS 
eMC é CUO yi: 


(.010” to %‘’ O.D. MAX.) 


Engineering Data for the— 


mystic. 
MATERIALS ENGINEER 
METALLURGIST 
PRODUCTION MAN 
PURCHASING AGENT 
FABRICATOR 
al 
Nie 44 
MONEL' 
INCONEL 
"K" MONEL 
30% CUPRO-NICKEL 
36% NICKEL IRON (INVAR) 
42% NICKEL IRON 
52% NICKEL IRON 


Information on Nickel and Nickel Alloy 


Tubing conveniently arranged for quick, accurate reference: 


Comparative Physical and Chemical Properties 

Selection and Application 

Tolerance, Temper and Weight Data 

Design and “Use’’ Information 

Types of Superior Tubing (Seamless and WELDRAWN*) 
Time-Saving Ordering and Specification Data 


FOR YOUR COPY, WRITE TODAY ON YOUR COMPANY LETTERHEAD. 


i 1 BING 


MAL 
S04; Gl ‘ 
For Superior Tubing on the West? tHE 
Coast, call Pacific Tube Company, 
5710 Smithway Street, Los Angeles (. 010 
22, ‘California. ANgeles 2-2151 


SUPERIOR TUBE COMPANY 
*Reg. U. S. Trademark, Superior Tube Company - 2021 Germantown Ave. 
tReg. U. S. Trademark, International Nickel Company’ Norristown, Pennsylvania 
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SACINEERING || 


fi 


STAFF... at no extra cost! 


When Emerson-Electric engineers ‘“twin- 

up” with yours, in designing new motor- 
driven appliances, you enlarge your staff 
without adding to your payroll. 


Such collaboration, or ‘“Twin-gineering,” 

helps you eliminate costly back-tracking, 
1/20 to 5 Horsepower uncovers many manufacturing short cuts, 
Both AC and DC gives your product the competitive advan- 


For 56 years, Emerson- tages necessary to market success. 
Electric has specialized in 


the application and manu- Our engineers have never been longer on 

acture. of power motors, ° : sa: 

a at W cntih cider. ideas and experience, and never more willing 
to share these advantages in suggesting 
money-saving power applications for your 

THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. present or prospective motor-driven appli- 


Branches: New York « Chicago « Detroit » Los Angeles ances. Why not call us in? 
Cincinnati « Davenport 


& 


EMERSON ££ ELECTRIC 


MOTORS :FANS iii ——“ee——$ APPLIANCES 
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ARTERIES FOR A SHIP’S HEART 
GET PROTECTION WITH DU PONT NYLON 


In wiring for the Arma gyro compass, tough, long-lasting 


nylon jacketing resists heat, oils, abrasion, and flexing 


The heart of a modern ship is the 
gyro compass— which tells the navi- 
gators what course they’re on. 

Arma Corporation of Brooklyn, 
N.Y., makes gyro compasses for the 
Navy. Naturally, they make them 
with the best materials obtainable. 
And that’s why they’re using con- 
nective wiring jacketed with Du Pont 
nylon. 

Arma says that before adopting 
this wire jacketed with nylon they 
tested wire with many and various 
jacketing materials. None before 
nylon met the rigid specifications. 
None sufficiently withstood lubricat- 
ing oils, heat and hard mechanical 
abuse. 

Nylon-jacketed wire not only 
meets every one of the specifications, 
but a much thinner jacket is re- 
quired than with previous jacketing 
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materials, and thus space is saved. 

Surprenant Manufacturing Com- 
pany of Boston, manufacturer of the 
wire, has this to say: ‘‘As an extru- 
sion jacket of protective covering on 
wire, nylon is unsurpassed in present- 
day thin-wall extrusion. The abra- 
sion resistance of nylon is greater 
than that of any existing material 
used in a like manner. Nylon has a 
‘slick’ surface that allows easy move- 
ment through narrow apertures. In 
addition it has the desirable proper- 
ties of very high tensile strength and 
great extensibility. Compression 
strength, necessary especially in a 
protective covering, is more than 
adequate. To these properties can be 
added the more apparent features of 
ease of extrusion with proper controls 
and ability to color in delicate shades 
when required.”’ 


When you think of jacketing for 
wire and cable, think of Du Pont 
nylon. It is tough and abrasion-re- 
sistant, able to stand flexing and 
rubbing over extended periods. It 
can resist heat, oils, many chemicals, 
salt water and fresh water, and 
aging. Write us today for more infor- 
mation. E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Department, 
Room 139, Arlington, New Jersey. 


rE eo 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





c-D NON-METALLIC 
If you want electrical insulation that will withstand heat— PRODUCTS 
that is little affected by moisture—and that will provide DIAMOND VULCANIZED FIBRE 
excellent dielectric properties—specify C.D Micabond. —. Impregnated Vulcanized 
ipre. 


DILECTO—Thermosetting Laminated Plas- 
sistance and electrical insulating properties of raw mica tics. 
CELORON—A Molded Phenolic Plastic. 


J / MICABOND—Built-up Mica Electrical In- 
is easily punched and formed for commutator segments sulation. 


Micabond combines the heat resistance, moisture re- 
into easy-to-use sheet, tube and tape form. Micabond sheet 


and rings, heating element insulators, terminal washers HAVEG—Plastic Chemical Equipment, 


Pipe, Valves and Fittings. 
and similar applications. Micabond tube is ideal for many qe 
STANDARD & SPECIAL FORMS 
applications such as resistance coils and insulating bush- Available in Standard Sheets, Rods and 


; : ik Tubes; and Parts Fabricated, Formed or 
ings. Micabond tape is used extensively as 4 highly efficient Molded to Specifications. 


insulating wrapping for coils. 


. : . Bulletin GF gives Comprehensive Data on al! 
C-D Micabond is made in 23 standard types and grades C-D Products. Catalogs are also available. 


—one or more of which is sure to give you the specific in- 


sulating properties required to improve the overall per- 
formance of your product. For complete information on c-D 
Micabond, write for our latest Micabond bulletin oF ask 


us to have an engineer help you with your problem. 
D5 


BRAN: 
CH OFFICES: NEW YORK 17 < 


> WEST COAST CLEVEL 
REPRESENTATIV AND 14 
ES: MARWO CHICAGO 11 - 
OD LTD., SAN FRANCISCO 3 « IN CAN SPARTANBURG, S.C. + SAL 
ADA: DIAMOND ES OFFICES 
STATE FIBRE IN PRINCIPAL 
CO., OF CAN pcg 
: ADA, LTD., TO 
° “ RONTO 8 


2 
ae ft , 
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ADVERTISE 
IDENTIFY 
DECORATE 
WITH DECALS 


MEYERCORD 


DECAL NEWS 


EXTRA! 
SEND FOR 
LITERATURE 
TODAY—FREE! 


Any Industry Can Profitably Use Decalcomania in Some Form 


Issued Periodically by The Meyercord Co. 


e Chicago 44, 


Illinois 


e Offices in Principal Cities 


EVERY BUSINESS CAN USE DECALS 


DECAL NAME PLATES 
= FAMOUS FIRMS 


Millions of prod- 
ucts in American 
homes and _ busi- 
ness are durably 
identified by 
Meyercord De- 
cals. Geared to 
production line 
speeds, Decal 
nameplates, 
trademarks, instructions and other data 
can be easily applied without screws or 
bolts at extremely low cost. Decal name- 
plates are resistant to moisture, oil, 
acids, temperature extremes, vibration 
and abrasion. They can be produced in 
any sizes, colors or designs for applica- 
tion to metal, wood, glass, plastic or 
crinkled surfaces whether curved or | 
flat. Check for complete details. 


NEW ‘EYE-APPEAL’ WITH 
DECAL DECORATIONS 


Decorated products 
out-sell plain. Meyer- 
cord Decorative Decals 
offer colorful effects at 
a fraction of hand- 
painting time and cost. 
Easily applied on any 
commercial surface. 
Hundreds of stock de- 
signs. Special designs 
on request. No color or size limitation. 
Easy, quick application. Washable. 
Resistant to acids, alcohol, grease and 
rough use. Send sample product or 
finish for decoration recommenda- aa 
tion. Check for full information. 


THIS NEW TRUCK DECAL BOOK 
ENT FREE 


See details 
at bottom of page 


NEW AND UNUSUAL USES 
for MEYERCORD DECALS 


RUBBER: Elasti-Cals stretch with and 
become a colorful part of rubber 
surfaces. Applied in mold—or cold. 


VINYL: Special Elasti-Cals to decorate 
and trademark vinyl-base materials. 


POULTRY: Easily applied trademark for 
poultry..Adaptable to greasy, curved 
surface of skin. Resist freezing, de- 
frosting. Edible colors. Inexpensive. 


GLASS & POTTERY: A heat-treated, 
multi-color Decal for bottle trade- 
marks and pottery decoration. Eas- 
ily applied. Inexpensive. Durable. 


NOW - DECAL 
LETTER KITS 


Letter outdoor 
signs with Meyer- 
cord’s durable, 
self-spacing Decal 
letters at a fraction of hand- 
painting time and cost. Check. 


wi AND TRUCK DECAL BOOKS—FREE! 


WINDOW SIGN BOOK 
Meyercord Window and 
Truck signs are the world’s 
major free-space advertising 
medium. Meyercord’s Decal 
Sign Ad-Visor tells where and 
. how national advertisers use. 
' } Send for copy — free. 
Check for details here. 


TRUCK DECAL BOOK 
New, full-color Truck Decal 
book ‘‘Ads on Wheels”’ illus- 
trated above shows how hun- 
dreds of fleet owners convert 
free space on trucksinto 
traveling billboards at a frac- 


tion of handpainting » 
cost. Check for copy. 


co 


Investigate Their Time, 
Cost and Labor Saving 
Value in Your Business 


Nameplates, instruction data, 
diagrams, product decorations, truck 
Signs and lettering, window valances, 
counter, mirror and window signs, auto- 
motive vehicle licenses, liquor and to- 
bacco tax stamps are but a few of the 
broad uses for Meyercord Decals. 
Decalcomania is a process of printing 
with lacquers and oil colors, instead of 
ink. The special paper upon which it is 
printed is soluble in water—permitting 
the transfer of the Decal film to any 
desired surface. Adhesion is durable and 
lasting. Any size, color or design can be 
made. Their resistance to washing, 
wear, acids, sun rays, fumes, vibration, 
abrasion proves Decals value to com- 
merce and industry throughout the 
world. Read about specific uses on this 
pages Check and mail page for [ 
detailed information. Don’t delay. | 


Le | 


SERVICE MGR’S WANT 
DEALER NAMEPLATES 


Well known service 
mgr. says: “Stand- 
ardized Meyercord 
Decal dealer name- 
plates on our products intercept service 
calls to factory and route them to local 
dealers.”” Manufacturers now design 
their own dealer-nameplates and pool- 
purchase with dealer’s name, address 
and phone imprinted. Dealers gladly 
pay for and apply them. Simple device 
makes order-pooling easy. Pool-buying 
for thousands of dealers reduces cost 
80%. A potent ‘“‘family-resemblance” 
addition to factory-identity. Check 
mark for samples and full details. 


wiring 


5323 W. LAKE ST., CHICAGO 44. ILL., 
4500 DISTRICT BLVD., LOS ANGELES, CAL., 7-9 


CHECK ITEMS OF INTEREST—TEAR OUT PAGE AND MAIL FOR COMPLETE DETAILS 
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LITTLE BOLTS 
DO BIG JOBS 


on 


MACHINE TOOLS 


Tue importance of quality bolts 


in the assembly and operation of precision 
machine tools is recognized by builders and users 
alike. That’s why so many select dependable 
Circle Bolts, such as the T-slot bolt 


illustrated, for machine tool applications. : 
DID YOU KNOW that cleaning is an important 


operation in the manufacture of quality bolts. Illus- 
tration shows bolts entering washing machine. 


(B) BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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Ankoceal 


wil ud yypow| Combailion 


ivan unfailing service is a prime requirement for 
industrial control cables, telephone cables, radio control 
cables, television cables and power. cables. Ankoseal offers 
special protection for these types of cable against the rav- 
ages of fire, because it will not support combustion. 


Because it chars, but does not readily drip or run from the 
cable when placed in direct flame, it often affords dielectric 
protection to vital circuits until replacements can be made 
in case of flash fires from short circuits, spontaneous combus- 
tion, or from other causes. 
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Ankoseal has many other desirable qualities — including 
resistance to a variety of other destructive agents, unusual 
flexibility, long life and versatility. 


1A A pnermces DIVISION 
nbn | 
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MAGNETO ELECTRODE 


The world’s leading air lines 
reduce ignition failure to a 
minimum by using magnetos 
equipped with Callite Tungsten 
contacts. There are 26 distinct 
operations involved in the pro- 
duction of this electrode. 


X-RAY CONTROLLER 


No more exacting assignment 
could be found for contacts 
than that of controlling X-ray 
equipment. This renowned 
manufacturer guards his equip- 
ment’s reputation by using 
Callite Tungsten contacts. 


TELEGRAPH RELAY 


This contact is used in remote 
repeater stations—oftiimes 
unattended for years. Callite 
Tungsten gives assurance of 
unfailing dependability —even 
under severe climaticconditions. 


" We didi know you 
could do that with 


IGNITION CONTACT 


Clean makes and breaks — 
thousands a minute—are re- 
quired of this contact. Callite 
Tungsten assures long-life 
operation and reduced re- 
placement cost. 


Not one of these contacts may even remotely 
resemble your own contact requirements— 
yet the diversity of function they represent 
clearly proves Callite’s ability to produce the 
contacts best suited to the equipment you 
manufacture. Our engineers approach your 
contact problem with the resourcefulness and 
flexibility gained through 27 years of speciali- 
zation exclusively in the field of metallurgical 
components. This enviable background is re- 
flected in the thousands of stock contact 
types produced—not to mention the ability to 
devise any type the future may call for. A 
consultation with Callite engineers will gladly 
be arranged at your convenience — without 
obligation. Callite Tungsten Corporation, 
544 Thirty-ninth Street, Union City, N. J. 
Branches in Cleveland and Chicago. 


Standard and special shapes in tung- 
sten, molybdenum, silver, platinum, 
palladium and alloys of these metals. 
Write for Catalog No. 152 which de- 
scribes stock contacts and designs 
used in special applications. 
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APACITY for sheets, tubes and rods at the Formica factory has been 
multiplied by four since the war began. 

New types of equipment, more efficiently arranged, have prepared the 
plant for production on a scale never attempted in the laminated industry. 

"RADE mane 6.u5. par.ofF At the same time new types of resinoids and new types of bases have 
eo made possible the production of better and more efficient materials better 
adapted to specific jobs they are expected to perform. 

Machining and finishing equipment for electrical parts has been ex- 
panded in proportion. So you can send your blueprints here with confidence 
that when your order is placed you will get promptly, uniform materials 
of high quality, produced in the most efficient way by the finest manufac- 
turing equipment, manned by the most competent staff in the industry. 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI 32, OHIO 
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WZ Aristocrat | 
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FOR THOSE WHO BUILD 


AMERICA’S FINEST 


EQUIPMENT 


FE BY TLLL 
THE FINEST 


BEARINGS 


HOOVER 


The World’s Only Ball Bearing with Honed Raceways 


HOOVER BALL AND BEARING COMPANY -- 


ANN ARBOR, MICHIGAN 
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ale 


—with the Self-Locking, Self-Sealing 
and Re-usable Red Elastic Collar 


Electrical connections on the 24 oil im- 
mersed terminals of this General Electric 
Delta “WYE” Transformer Switch must 
not fail! These contacts are key links in 
an electrical are furnace making high 
grade alloy steel. 

To prevent costly operational failures 
and interrupted production schedules, 
General Electric has installed ESNA 
Elastic Stop Nuts with the Self-Locking 
Red Elastic Collar. 

No vibration from “60-cycle hum” 
no mechanical shock from are furnace 
operation will ever back off these nuts. 
The liquid in which the switch is im- 
mersed has no harmful effect on the lock- 
ing collar ... once these nuts have been 


applied the collar locks them in position 
and holds firmly until they are backed 
off with a wrench. 

Because they are Self-locking, Self- 
sealing and Re-usable, ESNA Elastic Stop 
Nuts provide dependable protection 
against Vibration, Thread Corrosion, 
Thread Failure and Liquid Seepage. This 
multiple protection helps achieve the 
double economy of inventory simplifica- 
tion and reduced procurement costs. 
ESNA Engineers are ready to study your 
fastener problems. Address: Elastic Stop 
Nut Corporation of America, Union, New 
Jersey. Sales Engineers and lead- 
ing Distributors are conveniently 
located in many principal cities. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 
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ST@®P NUT CORPORATION 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and dependably elas- 
tic. Every bolt — regardless of com- 
mercial tolerances — impresses (does 
not cut) its full thread contact in the 
Red Elastic Collar to fully grip the 
bolt threads. In addition, this thread- 
ing action properly seats the metal 
threads — and eliminates all axial 
play between the bolt and nut. 

All ESNA Elastic Stop Nuts — re+ 
gardless of size or type — lock in po- 
sition anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 


fe ANCHOR e\ : 1y WING SPLINE CLINCH _ GANG 
= oe CHANNEL 


PRODUCTS OF: ELASTIC 


LOOSENING AND FAILURE 


®©Fr AMERICA 
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new light on sunlight 


How 3 metals helped beat the sun at its best 


They wanted July sunshine from a single 
bulb ... any time of year... at a click of 
a switch. Just screw it into a socket like 
an ordinary light bulb. No special trans- 
formers ...no special fixtures. 


Westinghouse engineers were sure it 
could be done. So, they designed a small 
quartz mercury vapor tube... placed it 
inside a bulb... and supported it there 
between two flat spring parts which cush- 
ion it top and bottom. 

Then they ran into metal problems. 

What metal would remain a spring 
with operating temperatures running up 
to 750° F.? How could any spring sur- 
vive 932°F. while the bulb was being 
evacuated ? Red-hot springs soon golimp. 


After much experimenting, Westing- 
house engineers hit upon a metal that 
seemed custom-fitted to their needs: “Z”* 
NICKEL. It’s an age-hardenable nickel 
made especially for applications where 
a metal with high spring properties is 
needed to withstand destructive tempera- 
tures and corrosive conditions. 


Test after test proved that the little 
“Z” Nickel springs keep their grip on 
the quartz tube in spite of the heat, and 
cushion it against damage by bumps for 
the life of the lamp. 


The next two problems were just as 
easy with Inco Nickel Alloys. For the 
inside conductors, flexible 38-strand 
“A”* Nickel wire provided the electrical 


conductivity and heat-resistance. For the 
sturdy little structural frame which holds 
the whole assembly together, “D’’* Nickel 
provided the necessary hot-strength. 

Result: a long-lasting bulb, says W est- 
inghouse, that sun tans more efficiently 
than the sun itself. 


What’s your metal problem? If it’s high 
temperatures, strength, ductility ... or a 
combination of these ...send for “Engi- 
neering Properties of Nickel.” Or investi- 
gate the other tough, corrosion-resistant 
Inco Nickel Alloys, and you'll probably 
find exactly what you need. Full techni- 
cal information and assistance are yours 


at any time. “Reg. U.S, Pat. Off 


THE INTERNATIONAL NICKEL COMPANY, INC. + 67 Wall Street, New York 5, N.Y. 


NICKEL 


EMBLEM . OF SERVICE 


ALLOYS 
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The Stackpole Minute 
Man—your assurance of 
ale reer ate) ted 
service on molded car- 
bon products 


As a long time leader in molded car- 
bon, graphite and metal powder spe- 
cialties, Stackpole offers unsurpassed 
facilities for designing, engineering 


and producing almost anything that 


RAIL BONDING 
MOLDS 


. a typical example of 
Stackpole molded graphite. 
Facilitates making perma- 
nent rail bonds rapidly and 
without extensive equip- 

ment. A thermite mix- 

ture. is ignited to melt 

copper which runs 
into the mold and 
forms the bond. 


Electrical Contacts 


Mercury Arc Rectifier 
Anodes 


Power Tube Anodes 


Carbon Pile Voltage 
Regulator Discs 


Battery Carbons 
Water Heater Electrodes 
Pasteurization Electrodes 


Trolley and Pantograph 
Shoes 


Electric Furnace Elements 


STACKPOLE CARBON 


IN CARBON BUT DIAMONDS’ 


might be required in this line. The 
following list indicates something of 
the range of our facilities in these re- 
spects. Information on any type will 


gladly be sent on request: 


Resistance Brazing Tips 
Welding Carbons 

Seal Rings 

Bearing Materials 
Clutch Rings 

Friction Segments 
Graphite Anodes 
Carbon Molds & Dies 
Continuous Casting Dies 
Rail Bonding Molds 
Brazing Furnace Boats 


Dash Pot Plungers 


COMPANY 


St. Marys, Pennsylvania 





Whether the need is a dependable 
ignition cable for spark plug-to-magneto 


connection on our engines or magnet wire 
for our electric motors . . . we know that 
Auto-Lite has the wire or cable to do the 
job,’’ say Fairbanks-Morse engineers. 


Auto-Lite, with more than 36 years of 
experience, has the facilities, the testing 
equipment, the engineering and manu- 
facturing skills to build the right wire for 
the right job. There’s an Auto-Lite wire 
or cable to fill every industrial need. 


THE ELECTRIC AUTO-LITE COMPANY 


Sarnia, Ontario Wire and Cable Division Port Huron, Michigan 


AUTO-LITE WT Yael V1 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—EVERY THURSDAY NIGHT 9:00 P.M.—E. T. ON CBS 


266 ELECTRICAL MANUFACTURING 





The sun sets late in summer, early in winter. But whatever the season, 
street lamps go on at exactly the right time. In most cities, an ingenious 
timing device turns the lights on and off automatically. It’s operated by a 
Telechron synchronous electric motor. 


The automatic lamplighter is typical of the exacting jobs performed by 
Telechron motors. These versatile motors have been used successfully in 
clocks and timing devices for 25 years—and more. New applications are 
being worked out every day by Telechron engineers, working with manu- 
facturers. No matter how unusual or difficult your application, a Telechron 
motor may be the answer. 


Telechron motors can be adapted to many types of automatic timing, 
switching, recording and control equipment — complicated program mech- 
anisms as well as simple switches. Self-starting, they reach rated speed 
almost instantly, They operate in perfect synchronism with all standard 
commercial frequencies — can’t run faster or slower. Conservative torque 
ratings, precision building and Telechron’s exclusive sealed-in oiling system 
assure years of dependable service. 


A Telechron motor gives you the advantages of Telechron’s pioneering 
research. For over 25 years, Telechron has been the largest producer of 
synchronous electric motors. They're all Underwriters Laboratories approved. 
Telechron’s application engineers will be glad to study your needs. Address 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, Massachusetts. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 
SEPTEMBER 1947 


Telechron Motors Are Now 
Being Used for: 


Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


ea leettil 


SYNCHRONOUS MOTORS 





Resistance Welded 


One 
rojectio 
dial feed 


duction 
welder. 

This shock 
cally designe 


tion pro’ 
obligati 


show you how. 


Photos courtesy of The Gabrie! Co., 
Cleveland, Ohio 


Taylor- Winfield offers many varia- 
tions of dial feed pres wo 
of the features W ich 

feed equipmen 

Dial 

mechanic 

carried); (2) A se 

cuit te make 

with less powe™ than is require 
make one weld with conventional 
equipment. 


THE TAYLOR WINFIELD CORPORATION 


WARREN ° OHIO 





ELEC , 
CTRICAL MANUFACTURING 


MOTORS FOR 


SOUND RECORDING 


MUST HAVE 


LOW NOISE LEVEL 
MINIMUM VIBRATION 
CONSTANT SPEED 


EASTERN AIR DEVICES 


SYNCHRONOUS SOUND RECORDER MOTORS 


For Prompt Sewwice 


CONTACT THESE 


REPRESENTATIVES 


JOE DAVIDSON & ASSOCIATES 
P. O. Box 108 
South Gate, Calif. 
Tel: Kimball 7244 
* 


ALLEN |. WILLIAMS, JR. 
230 Cooper Building 
Denver 2, Col. 
Tel: Ma. 0343 
7 


FRANK W. YARLINE & CO. 
20 No. Wacker Drive 
Chicago 6, Ill. 

Tel: State 0347 
= 


HARRIS-HANSON CO. 
427 No. Euclid Ave. 
St. Lovis 8, Mo. 
Tel: Forest 5841 
* 


ENGINEERING SALES CO. 
124 No. Montgomery St. 
Trenton 8, N. J. 
Tel: Trenton 9885 


HOLLIDAY-HATHAWAY 
SALES CO. 
238 Main Street 


Cambridge 42, Mass. 
Tel: Eliot 1751 
e 


GEORGE T. WRIGHT 
19859 Beach Cliff Bivd. 
Cleveland 16, Ohio 
Tel: Boulevard 9554 
os 


WILLIAM J. COTTRELL CO. 
309 S. W. Third Avenue 
Portland 4, Oregon 
Tel: Broadway 3120 
* 


AIRPARK CORPORATION 
412—5th Street, N.W. 
Suite 501 
Washington, D. C. 
Tel: National 4642 
a 


STANDARD PARTS & 
EQUIPMENT CORP. 
904 North Main 

Forth Worth, Texas 

Phone 2-4459 
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Give Smooth, Flawless Performance 


ON ANY TYPE OF DISC, WIRE, TAPE 
or FILM RECORDER 


1. NO NOISE 
2. NO VIBRATION 
3. HUNT anid “WOW” ELIMINATED 


These Motors Now in Production 


TYPE PP. SPEED 
_LN73NCJ 1800 RPM. 
~LH73QCJ 1800 RPM. 


WRITE FOR SAMPLES 


Similar Motors are Available For: 
CAMERAS « PROJECTORS « FACSIMILE 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET * BROOKLYN 17, N. Y. 





Why is it that Deltabeston wires and 
cables are so often the choice for instal- 
lations that need something extra in 
wiring protection — where the empha- 
sis is on doing jobs right? Above all, it’s 
Deltabeston’s well-chosen insulation — 
designed in a full range of styles to beat 
ambient heat and conductor heat for 
installations of all types. In addition, 
Deltabeston’s flexibility makes it easy to 
handle, easy to work with on intricate 
jobs, without injury to insulation. And 


A million feet of Deltabeston wire is laced into the 


world’s largest calculator, the Navy’s Mark Il, at 


Harvard University. Deltabeston wires carry infor- 


mation from one “brain cell’ to another, from the 


time a problem is set up until solutions are reached. 


Answers traveling along its intricate circuits have 
got to be right every step of the way. That’s why 
Deltabeston wires were selected for this job. 


features like toughness, abrasion resis- 
tance, and moisture resistance help 
make it the choice for tough jobs. For 
unusual jobs, there are wires and cables 
with special features in the complete, 
heat-beating Deltabeston line. 


Let us send you information on beating 
your heat problems with Deltabeston 
wires and cables. Write to Section 
Y90-922, General Electric Company, 
Bridgeport 2, Connecticut. 

*Trade-mark Reg. U. S. Pat. Off. 


DELTABESTON 


wires and cables 


Silicone-treated cables @ aircraft wires 
hook-up wires @ power cables 
appliance wires @ fixture wires and cords 


magnet wires @ locomotive cords 


built to beat the heat 


GENERAL @ ELECTRIC 
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The NEW material for 
Electrical Bar Contacts 


This new material consists of one or more strips of precious metal 
bonded to the base metal in the form of a ridge or bar. 

This new method of lamination provides a great advantage to 
manufacturers of many contact assemblies, in that an arm or leaf 
can be blanked out with the contact already attached. The precious- 
metal ridge constitutes a bar-shaped contact. 

By specifying the width and height of the precious-metal strip, 
any electrical current requirements can be met. Costly assembly 
operations are reduced to blanking costs. The precious metal that 
was wasted in the shank of a rivet can be saved. 


We have standardized on a number of strip widths and thick- 


nesses for both single, double and double-double combinations in 
“Raised-Lay.” We are also prepared to furnish contact material in 
the form of “Inlay,” “Edgelay,” and “Overlay.” In addition to 
supplying these materials, we offer a blanking service to your 
specifications. 


Your inquiries are cordially invited. 


*Patents applied for covering both the 
material and the method of manufacture. 


D. E. MAKEPEACE COMPANY 
Main Office and Plant, ATTLEBORO, MASSACHUSETTS 
New York Office, 30 Church St. Chicago Office, 55 East Washington St. 


LAMINATED PRECIOUS METALS 
SHEET * WIRE * TUBING 
FABRICATED PARTS AND ASSEMBLIES 
BAR CONTACT MATERIAL 
PRECIOUS METAL SOLDERS 
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Guide to Buying 


RAR Nea Na) 


a 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


page number of advertisers’ latest advertisements. 


Write the 


Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALLOYS, FERROUS. See Ferro- 


Alloys. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. “‘Alcoa.’ s 

Aluminum Research Institute, 111 W. 
Washington, Chicago 2, Ill. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


N. Y. . 
Permanente Products Co., Kaiser Bldg., 


Oakland, Calif. 
Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 


See Instruments, 
Measuring. 


AMMETERS. 
Electrical 


ANODES, PLATING 

American Brass Co., Waterbury 88, Conn. 
“* Ansconda.” 

Chase Brass & Copper Co., 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., 
Room 137, Arlington, N. J. 

Federated Metals Div. American Smelting 
& ss Co., 120 Broadway, N. Y¥. 


Water- 
E. L., 


Inc., 


N. ~) 7 7 
Henay & Harman, 32 Fulton, New York 7, 


N. Y. (Silver). 
Seymour Mfg. Co., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 


Twine. 


ASBESTOS SLEEVING. See 
and Tape, Asbestos. 


ATTACHMENT PLUGS. 
and Caps. 


ATTENUATORS. See 
Instrument and Radio. 


BALANCING MACHINES 
Best Mfg. Co., Dept. E13, Rock Island, 
mL 


Sleeving 
See . Plugs 


Resistors, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 

Hoover Ball Bearing Co., 
Mich. 

SKF Industries, Inc., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 8. 54th Ave., 
Cicero 54, 


Ann Arbor, 


Front & Erie Ave., 


BASES MOTOR. See Motor Slide 


Bases. 


BATTERIES, DRY 
Mallory & Co., ine. P. B.. 
Ind. “Tropica 


Indianapolis 6, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed 
Moraine Products Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


272 


BEARINGS, BALL (Miniature) 

Miniature Precision Bearings, 
Keene, ‘ 

Norma- Hoffman ‘Bearings Corp., Dept. H, 
Stamford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and ‘Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 


Inc., 


Hoover Ball and Bearing Co., Ann Arbor, 
Mich. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
New Departure Division of General 
Motors. Bristol 1, Conn. 
Norma-Hoffman Bearings Corp., Dept. H, 

Stamford, Conn. “‘Cartridge.”’ 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Timken Roller Bearing Co., 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bunting Brass & Bronze Co., Toledo 9, 
Ohio 

Chase Brass & Copper Co.. Inc., 
bury 91, Conn. 

Chrysler Corp., Amplex Div., Detroit 31, 
Mich. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) ‘‘Leadoyl.” 

Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 

Moraine Products Division of 
Motors, Dayton, Ohio. 
Morganite, Inc., 3302-48th Ave., 
Island City 1, 

National Formetal Co., Ine., 


Ave., Cleveland 14, Ohio. 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING 
dered Metal) 

Chrysler Corp., Amplex Div., 


ich. 
ae Bronze Co., 570 Mill 


a. 
Moraine Products 
Motors, Dayton, 
Moulded Metals Co., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
General’ Electrie Co. Plastics Div., 
Chemical Dept., Section I-15, 1 Plastic 
Ave., Pittsfield, Mass. ‘Textolite.” 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Richardson Co., Park, Mil. 
P. O. Bor 


Canton 6, 


Water- 


General 
Long 
6611 Metta 


(Pow- 
Detroit 31, 
New Castle, 


Division of General 
Ohio. 
Inc., 32 


Sunset Ave., 


Melrose 
“Insurok.”’ 

Westinghouse Electrie Corp., 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 


backed) 
Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘“‘Hydron.” 


BELT DRIVES. See Drives, V-Belt 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co.. 309 Eighth Ave., 
Lake City, Minn. ¥Dj- Aero.’ 


BERYLLIUM COPPER (Strip and 
Wire) 
(See also Tubing. Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., N. J. 


(Rubber- 


Riverside, 


“Makepeace Co., 


BIMETALS. See Thermostatic 
Bimetals. 


BITS, SCREW AND BOLT. 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell- Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. ‘“‘Black Magic.” 


BLADES, FAN 
Burden Co., 1000 N. 
Angeles 46, Calif. 
Torrington Mfg. Co., 62 
Torrington, Conn. 


See 


Orange Drive, Los 


Franklin, 
**Alristocrat."’ 


BLOCKS, TERMINAL. See 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, 
and Blower. 


BLOWERS. 


BOBBINS, COIL. 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
S. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. BENDING. 
Brakes and Shears. 


Strips, 
Fan 


See Fans and Blowers, 


See Coil Cores and 


Sheet 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co.,. Toledo y, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Federated Metals Div. American Smelting 
S as Co., 120 Broadway, N. Y., 


Hussey & Co., C. G., Pittsburgh, Pa. 

Iisco Copper Tube Products, Ince., 

Cincinnati 27, Ohio (Copper Tubing) 

Johnson Bronze Co., 570 8. Mill, New 

Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, aad 230 Park 
Waterbury 91, 


Water- 


Ave., New York 17, N. 
Scovill Mfg. Co., 18 Mill, 


Conn. 
Superior Tube Co., 2021 Germantown 
Norristown, Pa. (Copper). 


Ave., 

BRAZING ALLOYS, SILVER 

— * Co., Inc., 113 Astor, Newark 5, 

Callite Tungsten 544-39th, Union 
City, ° 

Chase Brass & aap Co., 
bury 91, 

General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton. New York 7 
N. Y. “Easy-Flo’’ ‘‘Sil-Fos.’ 

D. E., Attleboro, Mass 

Inc., P. R., Indianapolis 


Corp., 


Inc., Water 


Mallory & Co.. 
6, Ind. 


BRAZING DISCS, RINGS 
WASHERS 

American Brass Co., Waterbury 88, Coun 

Westinghouse Electric Corp., P. O hm 
868, Pittsburgh 30, Pe 


BRONZE. See Brass, Bronze 4 
Copper; also Phosphor Bronze. 


and 


BRUSHES: CARBON, 
METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8. 52na 
Ave., Cicero 50, Ill. ““BBB.”’ 
Morganite, Inc., 3302-48th Ave., 
Island City 1, N. Y. 
Ohio Carbon Co., 12508 

Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall 
St. Marys, Pa. 

Speer Carbon Co., St. 
**Multifiex.”’ 

Stackpole Carbon Co., St 


GRAPHITE 


Lon 
Berea Kd 
Ave. 
Marys, Pa 
Marys, Pa 


BUSHINGS 
BEARING. see Bearings and Bustin. 
COMPOSITION. see Plastics Custon 
Molders. 

FIBRE. see Fibre. 
GLASS. see Glass, Technical 
MICA. see Mica. 
PORCELAIN. see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENERS 

United-Carr Fastener Corp., 
Cambridge, Mass. 

Cuyshogs Spring Co., 
Cleveland 2, Ohio, 


Dept. E-1, 


10270 Berea Ri, 
“Snap Clip.”’ 


CABINETS, SHEET METAL (Boxe: 
Chassis, Housings, Panels, Racks 
Tanks 

Karp Metal Products Co., 
Brooklyn 32, N. Y. 

Millen Mfg. Co., Ine., 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11500 Madison 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25t! 
Cleveland. Ohio. 

Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. 


Inc., 128-30t 
James, 1% 


Ave 


609 Barber 
“*Presteel 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and 
NESSES. See Oord Sets. 


HAR 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 
Aircraft-Marine Products, Inc., 1504 N 
Fourth St., Harrisburg, Pa. ‘‘AMP 
Cornell Dubilier Electric Corp.. Dept 
H-9, South Plaineld, N. J. “Beaver,” 
**Dykanol.’’ 
Deutschmann Corp., Tobe, 
“Tobe’’ ‘‘Oil-Mites.”’ 
Electric Auto-Lite Co., 
Electrical 
N. 
Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y 
**Lestrofilm.”’ 
Johnson Co., E. F. Waseca, Minn. 
Mallory & Co., Ine., P. R., Indianapolis 4 


Ind. 
Millen Mfg. Co., 

Exchange, Malden, 
Solar Mfg. Corp., 


York 17, N. Y. 


Canton, Mass 


Toledo 1, Ohio 
enmnagee Corp., Franklinville 


Ine., 

Mass. 

285 Madison Ave., New 

““Superex,”” “‘Solite.” 

Sprague Electric Co., North Adams, Mas: 
“Vitamin Q.”’ 


Stackpole Carbon Co., St. Marys, Pa 


James, = 15/ 


CARBON AND GRAPHITE: (Con 
tacts, Electrodes, Anodes, Bearings 
Discs, Piles, Plates, Plungers 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 
Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.’’ 
Morganite, Inc., 3302-48th Ave., Long 

Island City 1, N. Y. 
12508 Berea Ki 


Ohio Carbon Co., 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa 

CARTONS AND CONTAINERS, 
PACKAGING 

Gair Co., Inc., Robert, 155 KE. 44th 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th 
St. Louls 2, Mo. 


CASTINGS, ALUMINUM 
Die Castings) 

Aluminum Company of America, 217+ 
Gulf Bldg., Pittsburgh 19, Pa. ‘Alcoa ' 


(See ala 


CASTINGS: BRASS, BRONZE AND 
COPPER 


cape Bronze Co., 


a. 
Mallory & Co., 


570 Mill. 
Inc., P. R., Indianapolis 6 
18 Mill, Waterbury “!, 


New Cast'e 


Ind. 
Scovill Mfg. Co., 
Conn. 


CASTINGS, DIE. See Die Casting: 
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ROUND 
SQUARE 
RECTANGULAR 


| 
= oni - 
AB. al 


PRECISION BOBBINS 


Efficiency of the finest windings ever made can be weakened or destroyed by 
faulty bases. Make sure with bobbins of dependability long established 
thruout electric industry: PRECISION BOBBINS. Finest dielectric Kraft, 
Fish Paper, Cellulose Acetate, or combinations, spirally wound for 
greatest strength. Positive insulation. Lower mositure absorption. 
Lightest of all coil bases. Space and weight saving. 
To your specifications. Send for sample. 
Also Precision Paper Tubes, any length, and ID or OD, and 
Dust Caps & Thread Protectors. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 


BURNLEY 


THE ORIGINAL 


“SURE A FAVORITE 
WOOT Te yO FOR 45 YEARS 


RoE ° 
Se MAKES SOLDER FLOW 


waderelinn’” Uaeeateten QUICK AND FAST 
Manufactured by ¢ ee GENERATORS 


BURNLEY BATTERY &MFG.CO. | jones | CONVERTERS 
NORTH EAST, PENNSYLVANIA 7 ay : f DY NAMOTORS 


and other products 


SPECIAL ac, vc 
& universa,. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 


REG. U. 8. PAT. OFF. made ESCO the trade mark that signifies com- 
es Incandescent Lamps eae in specially-designed electri- 
A 


or all purposes 
= 


7 


HERZOG ELECTRIC SPECIALTY ©o. 


MINIATURE LAMP WORKS 
12-23 JACKSON AVE LONG ISLAND CITY, N.Y | 212 SOUTH STREET, STAMFORD, CONN. 
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FAST CHARGING of auto batteries 
without removal or disconnecting is 
handled safely and automatically 
with this new **CHARGALYZER'' — 
product of the McColpin- Christie 
Corp., Ltd., of Los Angeles, Cal The 
**CHARGALYZER"' makes a full in- 
dividual cell analysis in 30 seconds 
and requires only 30 to 45 minutes 
to recharge the battery 

CHOICE of E-M-C Fractional H.P 
Motor No. 1001 for the rectifier cool- 
ing fan in the **CHARGALYZER"’ was 


based upon the need for utmost 
dependability and precision engi- 
neering in all the operating parts 
comprising the unit 

E-M-C's staff of experimental engi- 
neers will welcome the opportunity 
to study and recommend the proper 
type of fractional h.p. motor to 
meet your specialized requirements. 
Send us your prints and specifications 


Fractional H.P. Motors Up To 1/15 H.P 


For All Industries 


ELECTRIC MOTOR CORP. 


r\ Recisterco 


Division of Howard Industries 
RACINE, WISCONSIN 


CUSTom- pcr reactions 12. MOTORS FORALL INDUSTpy 





FOR PERSONALIZED ATTENTION 
TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem, 


take 


advantage of the diversified experiences of 


Jelliff in selecting the proper alloys for your 
specific applications. 


For 


recommendations, literature, prices and de- 


livery of Jelliff Quality Alloys get in touch with 


our 


direct with Southport, Connecticut. 
phone for Prompt Action. 


nearest sales representative or communicate 
Write or 


JELLIFF SALES REPRESENTATIVES 


BOSTON, MASS. Phone: LIBERTY 1277 
White Sales Co., Room 502, 10 High St. 


CHICAGO, ILL. Phone: STATE 5292 
William Maxwell Co., 107 N. Wacker Drive 


CLEVELAND, OHIO Phone: MAIN 8585 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. 


LOS ANGELES, CALIF. Phone: TRINITY 7353 
Perlmuth-Colman Associates, 942 Maple Av. 


MINNEAPOLIS, MINN. Phone: GENEVA 3373 
Volco Company, 622 McKnight Building 


NEW YORK, N. Y. Phone: CALEDONIA 5-1776 
R. B. Dana Company, 101 Park Ave. 


PHILA. PA. Phone: KINGSLEY 5-1205 
S. K. MacDonald, 1531 Spruce St. 


PITTSBURGH, PA. Phone: CEDAR 3000 
Wm. M. Orr Co., 1228 Brighton Rd. 


ROCHESTER, N. Y. Phone: MONROE 5392 
J. R. Hanna, P. O. Box 93, Brighton Station 


SEATTLE, WASH. Phone: SE-0193 
Perlmuth-Colman Associates, 704 Third Av. 


HULL, QUE., CANADA 


Mica Co. of Canada, 


Led., P. O. Box 189 


1p ee Re te) 


DIPPING BASKETS 
LEKTROMESH 
RESISTANCE WIRE 


SOUTHPORT 


ue ete) 
Pi meee 
STRAINERS + FILTERS 


eth Lae aie 


CASTINGS, GRAY IRON 

Electric Auto Lite Co., Pert Huron, Mich. 

Wheland Co., The, Foundry Div., Chat- 
tanooga 2, Tenn. 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Maszio.”’ 


CASTING, PRECISION 
Process) 

international Nickel Co., 67 Wall, 
York 5, N. Y. (Nickel 
“‘Inco”’ “‘Inconel’’ ‘‘Monel.’’ 


(Lost-Wax 


New 
and Alleys) 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 
Titanium Alloys Mfg. Co., 111 Broadway, 
New York, N. Y. TAM.’ 


CEMENT, INSULATING AND SEAL- 
ING 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 EK. 42nd, 
New York i7, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materiais Div., 
Chemical Dept., Schenectady 5, Y 


CEMENTS, LIQUID 
Ambroid Co., 305 franklin, 
Mass. 


CENTRIFUGAL CASTING 
MACHINES 

H R Engineering Laboratories, 104 Cellar 
Ave., New Hyde Park, N. Y. 


Boston 10, 


CERAMICS 
fiectricai Porcelain (A) 
Mefractory Porcelain (B) 
Steatite (Lava) (c) 
Zircon Péreeiain (ww) 


Akron Porcelain Co., 2725 Cory 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5, Tenn. 
“AlSiMag’ (C). 

Ceramic Specialities Co., 444 W. Sixth, 
Kast Liverpool, Ohio (A). 

Colonial Insulator Uo., 907 Grant, 
il, Ohio (AB). 

illinois Kiectric Porcelain Co., Macomb, 
al, (AD. 

Knox Porcelain Corp., 
Tenn. (A). 

Louthan Mfg. Co., aT. Harvey Ave., 
Kast Liverpool, Ohio (A 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. 

Plastic imsulawe Cv., ioc., 369 Lexington 
Ave., New York 17, N. ¥. (AC). 

Porcelain Products, ine., 1241 W. Front, 
Findlay, Ohio (A). 

oquere D Co., 6v6v Rivard, Detroit 11, 


Ave., 


Akron 


Knoxville 1, 


Star Porvesain Co., 41 Muirhead Ave., 
Trenton ¥, N. J. (ABC). 
Steward Mfg. Co., D. M., Chattanooga 1, 


Tenn. “‘‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
““insulcon” (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. ¥. “TAM” (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio. (A). 


CHOKES 

ee Reactance Corp., Franklinville, 

Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y. 

Johnson Co. KE. ¥., Waseca, Minn. 

Millen Mfg. Co., inc., James, 150 
Exchange, Malden, Mass. 

—_ Co., 4804 Flournoy, Chicago 
44, 


CHROME NICKEL ALLOYS. 
Resistance Alloys. 


CIRCUIT BREAKERS 


Wederai ne green Co., 50 Paris, 
Newark N. ° 


**Noark. 
General Electric %o., Section E 668- * 
Apparatus Dept., Schenectady &. NM. X. 
Heinemann Electric Co., Wy mA 
Trenton, N. J. ““HECO.”’ 

Trumbull Electric Mfg. Co., Plainville, 


Conn. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. “De- ion.** 


CLAMPS, GROUND 

llsco Copper Tube & Products Co., 
Cincinnati 27, Ohio, 

Trico Fuse Mfg. Ca., 

Milwaukee 12, Wis. 


CLAMPS, ons 
Garrett Co., George 
Chestnut, Philadeiphis 3, Pa. 


CLAMPS, TEST 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
- 2948 ON. 6th, 


See 


Trico Fuse Mfg. 
Milwaukee 12, 


CLEANING COMPOUNDS 
MitchelJ-Bradford Chemical Co., 2446 G 


Main, Bridgeport, 
Oakite Products, Inc., 18 H Thames 


New York 6, N. ¥. 
CLIPS, SNAP. See Rings, Retainer. 


eg ELECTRICALLY CONDUC. 
Fabrics, Electrically Conductive. 


CLOTH, INSULATING. See Fabrics, 
Insulating. 


CLOTH, TRACING. 
Cloth & Paper. 


Bee 


See Traci ng 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide @ 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 

Puritan Co., Inc., 577 Lyell Avoe., 
Rochester 6, N. 


COAXIAL CABLE. 
Cable, Insulated. 


See Wire and 


COIL CORES AND FORMS. (See als 
Ceramics; Tubing, Paper) 

Millen Mfg. Co., Inc., James, 15 
Exchange, Malden, Mass. 

Paramount Paper Tube Corp., 612 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co,, St, Marys, 
(Screw-Type, Molded Iron). 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 
453 Concord 


Cambridge Thermionie Corp., 

Ave., Cambridge 38, Mass. 

Coto-Coil Co., ~ 65 Pavilion Ave., 

Providence 5, L 

Dano Electric Ce, 93 Main, Winsted 
Conn. 

Davis & Co., Inc., Dean W., 1006 Firs 
Kentland, Ind. 

Dinion Coil Co., Calendonia, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich 

So ne Corp., Franklinville 

i 

Federal Telephone and Radio o Devt 
F-116, 67 Broad, New Yor, 

Gamma Electric Co., 1523—4 1st, Brook: 
lyn 18, N. Y¥. 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y 

Gramer Company, 2734 N. Pulaski Rosco 
Chicago 39, Ill. ‘‘Graeoil.’’ 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. “NWI 

Solar Electric Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding a P. O. Box 1605 
Providence 1, R. 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mich 

Homer Commutator Co., Hillsdale, Micb 

Kirkwood Commutator Co., 1845 Carnegie 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 
Mound, Columbus 16, Ohio 
Toledo Standard Commutator Co., 
Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohi 

Ideal Industries, 1008 Park Ave., 
Sycamore, IIl. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 1385 Hinckley, 
Harbor, Mich. (Air Moters). 


CONDENSERS. See Capacitors. 


0. 
Inc., 


Benton 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa.“ 

Alden Products Co., Brockton 64P, Mass. 
(Miniature). 

American Brass Co., Waterbury 88, Conn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Bilvd., New York 54, N, . 
“‘Hydent.”” ‘‘Hylink,’’ “‘Hylug.” 

Chase Brass & Copper Co., inc., Water 
bury, 91, Conn. 

Federal Telephone and Radio 
F-116, 67 Broad, New York 

General Electric Co., Section Y-52- “822, 
Appliance & Merchandise Dept., Bridge- 


port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Isco Copper Tube & Products, 
Cincinnati 27, Ohio. 

Johnson Co., E. F., Wasee 


Minn. 
Krueger & Hudepohl, Third & Vine Bts., 
Cincinnati 2, Ohio. aie 


Inc., 


Millen Mfg. Co., 
Exchange, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo, 

Solar Electric Corp., Warren. 

Trumbull Electric Mfg. Co., 
Conn. 


James, 150 


Pa. 
Plainville, 
CONTACTORS, MAGNETIC. 
Relays & Contactors. 


CONTACTS AND CONTACT POINTS 
oer © Co., Ine., 118 Astor, Newark 5, 


See 


ELECTRICAL MANUFACTURING 





Vis Ven \S || HARDWICK, HINDLE 
tn Tubular 
‘aunce jm,  Rheostats 


V«S DRIVE 


Start, stop and 
change motor speed 
at the machine or 
from remote stations 
—you can choose the ADJUSTABLE- SPEED 
most convenient place 
for the control panel 
with the All-electric Reliance V*S 
Drive. It will pay you to have all the facts 
on how this Adisstable-speed Drive oper- 
ating from A-c. Circuits improves quan- Connie 
tity and quality of production while %§’ Drives are 


cutti > . Write for Bulletin 311! available from 1 
cutting costs. Write f 3 anaes om } 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 


Sates Representatives ta Principal Cities 


T HESE FINE SLIDING contact rheostats are widely 
0 BEARING 4 used in laboratories. They serve as rheostats 

0 PROTECTION or potentiometers; — portable, easily mounted, 
Safeguard your customers’ costly invest- with fine gradations of adjustment. 


ments with complete freedom from lubri- These sturdy, improved tubular rheostats are 
cation failures .. . 


MODERNIZE WITH rent in meter-checking laboratories;—as field 
TRICO OILERS rheostats for generator and motor control;—as 


Automatic — Visible — Foolproof | filament and plate’ control in radio and audio 

WRITE | transmitting and amplifying apparatus;—for con- 
cndaamine <> | trol of illumination and heat control in electric 
furnaces and ovens; as well as in general labora- 


tory use. Available in 3 sizes: 200, 400 and 750 
watts with any one of 3 types of control. 


used for accurate adjustment of voltage or cur- 


fe inept ttt. 


Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your spe- 


cific requirements. 


HARDWICK, HINDLE, inc. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER | Rheostats and Resistors 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High ee 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene Division of 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 


Cast Aluminum Chassis, etc. Catalog Upon Request. | THE NATIONAL LOCK WASHER COMPANY 


AU e BURR MFG.CO. Inc. NEWARK 5, N. J. Established 1886 U.S. A. 
150 EXCHANGE ST. MALDEN, MASS. 
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COMPRESSION MOLDING 
for exacting customers 


Look at this instrument 
case! Note the exact- 
ing detail — the deep 
composite holes and 
cavities. This job is 
typical of many instru- 
ment cases and electri- 
cal equipment compo- 
nents molded by Van 
Norman. 


When you have a com- 
pression molding job— 
usual or unusual that 
involves close toler- 
ances, threading, deep 
drawing. side cores, 
horizontal bosses, metal 
inserts or other special 
techniques, look to Van 
Norman. 


‘Van Norman service in- 

cludes experienced ad- 
vice, engineering, de- 
sign, mold - making, 
molding, and finishing. 
Van Norman offers a 
permanent, trained staff 
of men who know their 
jobs. 


Van Norman is ready, 
equipped and organ- 
ized to work with you 
and you will like this 
service. Phone or drop 
us a line today. We 
can help you and help 


you quickly. 
Plastic 
Molding 
Since 1917 


VAN NORMAN 


MOLDING COMPANY 


Telephone Drexel 4477 
4631 S. Cottage Grove Avenue 
Chicago 15, Illinois 


| 





| Ward Leonard Electric Co., 


| Jefferson Electric Co.. 





| Minneapolis- Honeywell 


Square D 


| CONTROLS, REMOTE. 


weatate Ce, C. 8., 2383 Spring, New Yor’ 
CalliteC | Tungsten orp., 544-89th, Union 


N. 
Metelbersien: Corp., North 
Chieago, Ill, “‘Fasaloy’’ “Fastell.”’ 
General Plate —¢ Metals and Controls 


Mass. 
Ave... 
. Loy. 
D. E., Attleboro, Mass. 
(Bar Contact Tape). 
ar a — Co.,' Inc., P. R., Indianopolis 
6, In 
Stackpole ay Co., 


St. Marys, Pa. 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. Wiles.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


| CONTACTS, eAven PLUG and TAP 
| Heyman 


Mfg. ory 500 Michigan Ave., 
Kenilworth, N. J. “Heyeo.” 


CONTRACT MANUFACTURING 
Aluminum Goods Mfg. Co., Manitowoc, 


Wis. 
Inc., H. O., 915 Broadway, New 


Boehme, 
York 10, . 
National Acme Co., 170 KE. 18st, Cleve- 
land 8, — 
., 18 Mill, Waterbury 91, 


Scovill Mfg. Co 
Co., 11384 West Hubbard, 


Conn. 
Wenco Mfg. 
Chicago 22, Ill. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 8. Second, 
4, Wis. 
Hegeman Electric Co., 


ord, Conn. 
Electrie Mfg. Co., 1835 Chardon 

Euclid) Cleveland 1%, Ohio. 
Products Co., 50 Paris, 


Co., Section E668-55, 

Dept., Schenectady 5, N. Y. 

Electric Co., Dayton 1, Ohio 
(Magnetic Starters) 


| R-B-M Division, aay Wee Ga. Dept. 


D-8, Logansport, Ind. 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

150 N. 18th, 


Struthers-Dunn, _Ine., 
Philadelphia 7, Pa. 
Trumbull Electrie Mfg. Co., Plainville, 
Conn 
34 South, 
Mount Vernon. N. Y. 
— Electric Corp., P. O. Box 
teburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


a PRESSURE and TEM- 
PERATURE 
See a. Relays; Switches; Thermo 


stata. 
Allen-Bradley Co., 1316 8. Second, 


Milwaukee 4, Wis. 


| Barber-Colman Co.. Rockford. Tl. 
| Bristol Company, 153 Bristol” Rd., Water- 


bury 91, Conn. 
Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


““"Thermoswiteh 
General Electric Co., Section F6s8-55, 
Apparatus Dept., Schenectady 5, N. Y. 
Bellwood, IL 
Belmont Ave., 


Regulator Co., 
S., Minneapolis 8, 


Mercoid Corp., 4213 


Chicago 41. Til. 


2685 
Minn. 


Fourth Ave., 


| Wabertchew Thermostat Co., Youngwood, 
w 


Spencer Thermostat Co., 109 Forest St., 
Attleboro, Mass. 
4041 N. Richards, 


Company, 
Milwaukee 12. Wis. 

Ward Leonard Eleetrie Co., $4 South 8t., 
Mount Vernon, N. Y. 


See Push 
Button Stations; Relays and Con- 


tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. 
Copper. 


COPPER. BERYLLIUM. See Bery)- 
lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


See Brass, Bronze and 


CORD SETS 
Accurate Insulated Wire Corp., 28 Yor, 
New Haven, Conn. “Acewire’’ 
Alden Products Co., Brockton 64P, Mass. 
same Electrical Heater Co., Detroit 
Michigan 
Belaen Mfg. Co., 4688 West Van Buren, 


Chicago 44, Til. 
Ine., 15 Park Row, 
“Corwico’* 


Cornish Wire &. 
“Co., Section Y52-822, 


New York 7. 

General hectic. 
Appliance & Merchandise Dept., Bri 
port 2, Conn. ‘‘Flamenol”’ 


Interstate Mfg. Corp., 125 Sussex Ave, 
Newark 4, N. J. 

Mines Kquipment Co., 4223 Clayton Ave, 
St. Louis 10, Mo. 

—— rer ‘& Cable Div., Essex Win 

Phalo "Prastice Corp., 25 Foster, Worce 

ter 8, Mas 


Wayne 6, Ind. 
Plastic Wire "k Cable Corp., 405 E. Main, 
Plastie-on” 


United States Rubber Ce., 
the Americas, New York 20, N. Y. 
Westinghouse Electric ae P. O. Ba 
868, Pittsburgh 80, P: 


CORD, RESISTANCE LINE. See Re 
sistance Line Oords 


— TWINE, ARMATURE an 

Insulation Manufacturers Corp., 565 W 
Washington Blvd, Chicago 6. Tl! 

a ene Company, Schenectady | 


Mitcheli-Rand Insulation Ce., Ine., 
Murray, New as N. Y. 


Ww 
868, Pittsburgh 30, Pa. 
See Coil Oores ani 


CORES, COIL. 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramia 

CORES, eS a “a 

Ww @. 
Sean Pitthar eB Pen” 


CORK and CORK COMPOSITIONS 
capas Cork Co., 9509 Arch, Lancaster 
‘a. 


Bo 


COTTON SLEEVING. See Tubing 
and Sleeving. 


COUNTERS 

Bristol Company, 153 Bristol Rad., Water 
bury 91, Conn. 

National Acme Co., 170 EB. 13st, Cleveland 
8. Ohio. “-Chronolog. “Namo 

Veeder-Root, Inc., Dept, 687, Hartford 3 

Conn. ‘‘Countrol.’’ 


COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 EB. Michi 
gan. Michigan City. Ind. 

Lord Mfg. Ce., Erie. Ps. (Bonded Rubber 

Lovejoy Flexible ling Ce, 5049 W 
Lake, Chieago 44, IiL 


CRYSTAL UNITS, QUARTZ 
Cambridge Thermionie Corp.. 458 Concori 
Ave.. Cambridge 88. Mass. 
Federal Telephone and Radio Corp., Dept 

F-116, 67 Broad, New York 4, N. Y 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics 
Custom Molders and Extruders 


DECALCOMANIAS 
Meyercord Co., Wept. 7-5, 5323 W. 
Chicago 44, Ill. 


Lake 


DIALS. PANEL and INSTRUMENT 
Etching Co. of America, 1520 Montaw 
Dept. E 8, Chicago 14, Jil. 
Hopp Trem. Inc., 460 W. S4th, New York 
us 


Milien “Mfg. Co., Ine., James, 150 Ex 
change, Malden, Mass. 


DIAL LIGHT ASSEMBLIES. 
Lights, Pilot & Indicator. 


Bee 


DIE CASTINGS 

Aluminum Co. of America, 2179 Gul! 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

Electrie Auto-Lite Co., Toledo 1, Oni 
(Aluminum & Zine.) 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 4, Wis. (Aluminum & Zine.) 
New Jersey Zine Co., 160 Front, Ne 
York 7, N. Y (Zine Die Casting 

Alloys.) ‘‘Horsehead.” 


DIELECTRIC HEATING UNITS. Se 
High Frequency Heating Units 


DIES. LAMINATION and 
PERFORATING 
Hoagland Mfg. Co.. 29 Winton, 
Bridgeport 4, Conn. 

Toledo Standard Commutator Co., 24 
Smead Ave., Toledo ‘ out 

Whistler & Sons, Ine., 8. 982 Militery 
Road, Buffalo 17, N. Yr” (Adjustable 
Perforating.) 


DISCS, BRAZING. See Brazing Discs 


Ine., 


DIVIDERS, VOLTAGE. See Resistors. 


DRAFTING EQUIPMENT and 
MATERIALS 
Ca, Hobcken, *. ! 


"— & Esser 
“Paragon.” 
, 9650 M. Avondalt 


Co., Frederick 
Ave., Chicago 18, Til. 


ELECTRICAL MANUFACTURING 











Your spring specifications are in safe hands when Raymond 
converts them into production channels. Newly enlarged depart- 
ments with latest type equipment for forming and heat-treating 
insure uniformity and precision throughout. Ask Raymond for 
quotations or recommendations—for economy and prompt service. 


RAYMOND MANUFACTURING CO. 
DIVISION OF ASSOCIATED SPRING CORP. 
CORRY, PENNSYLVANIA 


SWITCHES - FLASHERS 


Synchronous On-and-off 

Selt- Alternotes 
Starting Chasers 
Motors Speliers 


For any load, for every installation, 
Automatic precision products meet the 


most rigid specifications. ff | PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


i Features: — Compensated for am- 
q $ . : o 
In Switches, Flashers and Relays where dependable performance 3 ras 3 TP Hemateole ee 
is paramount, look for the affected by altitude, moisture or other climate 

; , b ar changes . . . Explosion-proof . . . Octal radio 

Diamond Seal for Diamond Quality Sit) base . .. Compact, light, rugged, inexpensive 

_ Circuits available: SPST Normally Open; 

3 SPST N lly Closed. 

60 STATE STREET , ee 


MANKATO, MINN. « i PROGLEDE? ane a pasted Problems Sheet” 


See eee 
—ELEM. UE 


Write Today for Catalog 


90% | 2% 


FOR ELECTRIC HEATING APPLIANCES walaush cchoast quad efaaetanenmeten aia ie 


lation . . . For currents of .060 to 8.0 Amps. . . Hermeti 
sealed; hot affected by altitude, omen temperature, 
RING COMPANY humidity. Write for 4-page Illustrated Bulletin 
I ANGELF lm Wd 1h CO., 561 Broadway, New York 
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ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 


produced to your blue prints 
and 


= Cory Ave., AKRON 14, OHIO 


\eng'™ 


mediu™ 


Sta ahe ao 


460 W. 34th ST.. NEW YORK 1, 


1893 


ESTABLISHED 


DRAWN METAL SHAPES. (See also 
Stampings. ) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

Whistler & Sons, Inc., 8S. B., 752 Military 
Read, Buffalo 17, N Y 

Worcester Pressed Steel Co 
Ave., Worcester 6, Mass. 


DRIVES, ELECTRONIC 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 
“*Thy-mo-trol.”’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘‘V-8S."’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Ps. ‘‘Mototrol.”’ 


DRIVES. M-G VARIABLE SPEED 
Unimax Switch Corporation. 460 W. 34th. 
New York 1, N. Y. 


609 Barber 
**Preasteel.’ 


ORIVES, V-BELT 

Dayton Rubber Mfg. 

Goodrich Co., B. F., 
Ohio 


DUPLICATING MACHINES, 
LESS. See Benders, 
Shears. 


Coe., Dayton 1, Mhio 
Dept. EM-87, Akron, 


DIE- 
Brakes & 


DYNAMOTORS. See Motors and Ger- 
erators. 


ELECTRICAL SHEETS. 
Electrical. 


ELECTRODES, RESISTANCE 
WELDING 

Mallory & Co., 
6, Ind. 


€LEVATORS, PORTABLE 
West Bend Equipment Corp., 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commerciai Forms & Grades 


ENAMELS. See Lacquers. 


EXPRESS SERVICES 
Air Exprers Div., Railway Express Agency 
230 Park Ave., N. Y. 17. N. Y. 


EYELETS 
American Brass Co., 
‘“Tru-Flange.”’ 
Scovill Mfg. Co., 18 

91, Conn, 


FABRICS, 
DUCTIVE 

Pacific Mills, Industrial 
214 Church, New York 
(Sheets & Tapes) 


See Steel, 


Inc., P. R., Indianapolis 


233 Water, 


Waterbury 88, Conn 


Mill, Waterbury 


ELECTRICALLY CON- 
Fabrics Dept., 
ae A 


FABRICS, INSULATING (Sheets and 
Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Minen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 
New York 10, N. Y. “Turbo.’ 

General Electric Co,, Section RKIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y¥ 

Holliston Mills, Ine., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co 
171 Camden, Boston 18. Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, tll 

Insulation Manufacturers Corp., 565 W 
Washingtop Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., 
ton 11, N. J. “*Fibron.” 

Mica Insulator Co., Schenectady 1, N. Y 
Empire,’ “*Mico.”’ 

Mitchell-Rand insulation Co., 


276 Fourth Ave., 


Irving- 


Inc., 51 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, oe 
‘*Natvar.” 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘“‘Varslot,”’ “‘Vartex.”’ 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. ‘‘Fiberglas.’’ 

Westinghouse Electric Corp.. P. O. Bor 

868, Pittsburgh 30, Pa. “‘Tuffernel.’’ 


| @ Murray, New York 7, 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 
Heinze Electrie Co., 
Lowell, Mass. 
Robbins & Myers, Ine., 
Springfield, Ohio. 

Signal Electric Mfg. Co., 
Mich. 

Smith Mfg. Co., Ine., F. A., 
Rochester 2, N. Y. ‘*Fasco, ’ 


685 Lawrence, 


Motor Div., 

Menominee, 

,250 po, 
**Pilot 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


Nuts; 


BOLTS and NUTS 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 


Metal, Lock Spring Assembly 


Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 


Aircraft Screw Products Co., Inc., 47-23V 
25th, Long Island City 1, N. Y. ‘‘Aere 
Thread,’ ‘‘Heli-Coil’’ (AE) 

Allmetal Screw Products Co., Dept. EL 
33 Greene. New York 13, N. Y. (A) 
American Screw Co., Providence 1, RB. 1 

BF), (Cold Headed Screws) 

Buffalo Bolt Co., North Tonawanda, N. Y¥ 

(A) 


Chase Brass & Copper Co., Ine., Water 


bury 91, Conn. (AC) 

ar Screw Co., New Bedford. Mass 
(AB) 

Elastic Stop Nut Corp. of America 
Union, N. J “ESNA’”’ (C) 

aint Auto-Lite Co., Toledo 1, Ohio 
(E) 

Harper Co., H. pe. 2609 Fletcher, Chicago 
19, lll. (ABC 

Holo- Krome come Corp., Hartford 18, 
Conn. (A), (Stripper bolts) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (B) 

National Newark 5. 
N. J. (B) 


Tock Washer Co., 
New England Screw Co., Keene, N. H. (B) 
Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, Mass 


(A) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y, 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (F) 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. (BD) 

Thompson-Bremer & Co., 1638 W. Hub 
bard, Chicago 22, Ill. “Everlok’ «¢ 

Tinnerman Products, Ine., 2042 Fulton 
Road, Cleveland 13, Ohio Spee 
Nuts” (D) 


PINS—Cotter 
Taper (G) 


Allen Manufacturing Co., 
(H) 

Allmetal Screw Products Co., Inc., Dept 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91 
Conn. (F) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (F) 


Loeking and 


(F): 


Hartford, Conn 


PRE-ASSEMBLED WA4SHFES 
SCREWS 


American Screw €o., Providence 1, R. 1 

Central Screw Co., 350) 8 Shields, Chi 
cago 9, Ill 

Chandler Products Corp. 1491 Chardon 
Cleveland 17. Ohio. 

Continental Screw (o , New Bedford. Mass 

Corbin Screw Div American Hardware 
Corp.. New Britain, Conn. 

Lamson & Sessions Co. 1971 W 
Cleveland 2, Ohio. 

National Lock Co., Roekford, Ill. 

New England Screw Co., Keene, N. H 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 


cago 50, Il. 
44 Norwood, Tor 


Progressive Mfg. Co., 
rington, Conn. 
Russell, Burdsall & Ward Bolt & Nut Co 
Port Chester, N. Y. 
Scovill Mfg. Co., Waterville Screw 
ucts Div., Waterville 48, Conn. 
Shakeproof. Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. 
Stronghold Screw Products, 
Hubbard, Chicago 12, Ill. 


ano 


85th 


Prod 


Inc., 212 W 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co., Ine., 47-23V 
35th, Long Island City 1, N. X. ‘Aero 
Thread.’ 

Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. ¥. 

American Screw Co., Providence 1, R. | 

Atlantic Screw Works, 85 Charter Oak 
Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe 
Cleveland 10, Ohio. 

Central Screw Co., 3501 8. Shields, Chi 

1491 Chardon 


cago 9, Ill. 

Chandler Products Corp., 
Cleveland 17, Ohio. 

Chase Brass & Copper Co., Ine., Water 
bury 91, Conn. 

Continental Screw Co., New Bedford, Mas: 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 
Harper Co., H. M., 2609 Fletcher, Chi 

cago 18, Ill. 
International Screw Co., 9446 Roselaw: 
Ave., Detroit 4, Mich. 
Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio. 

Milford Rivet & Machine Co., 871 Bridee 
port Ave., Milford, Conn. 
National Lock Co., Rockford, Tl. 
—. Lock Washer Co., Newark 5, 
National Screw & Mfg. Co., 2440 EB. 75th, 

Cleveland 4, Ohio. 
New England Screw Co., Keene, N. H. 
er Corp., 200 "Varick, New Yor 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., 5700 W. Roosevelt, Ch 
cago 50, Ill. 
Reading Screw Co., Norristown, Pa. 
Reed & Prince Mfg. Co., Worcester, Mas: 


ELECTRICAL MANUFACTURING 
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We are in position to give prompt service on Peck 
Springs and Screw Machine Products. Your specifica- 
tions, sketches and estimate requests will receive our 
. immediate attention. 


In Springs, we furnish all helical types: extension, 
' compression, torsion; also special designs. Screw Ma- 


chine Products may be had in sizes up to 114’—milled, 
drilled, slotted, tapped, threaded. 


If in doubt about how to apply Springs or Screw 
Machine Products to your new product, our Engineers 
will gladly share with you their long experience in 
product designing. Just describe your problem. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 













IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. 


Stamped Markings, as desired. Consecutively numbered tags a spe- 
cialty. Blank tags for customers who prefer to do their own marking. 


Embossed or 





Write for Free Samples and Prices 


NATIONAL EAND & TAG CO. 


DEPT. 9-577 NEWPORT, KENTUCKY 





BETTER BUILT...WE KNOW HOW! 


SUPER-SERVICE 


CORE.SETS 


Leading appliance manufacturers continue to 
specify IMCO cord sets, heater cords and wiring 
harnesses for three good reasons—top quulity, 
prompt celivery, substantial economy. Wrrite 
or telephone today for estimates on your job. 












New catalog B-47 available on 
request on company letterhead 


INTERSTATE MFG. CORP. 


138 SUSSEX AVENUR © NEWARK '4, N.. J 
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12 GROVE AVE. 


PLAINVILLE, CONN., U. S. A. 








125 VOLT— 
CANDELABRA 


NEW UNDERWRITER’S APPROVED 
BAYONET TYPE SOCKET ASSEMBLIES 


Now you can get fine Underwriter’s Approved candelabra Dial Kighe 
Socket Assemblies by DRAKE! The #900 series is designed for 
radio use, and the #A900 series for a use. Both are double 
contact, candelabra, bayonet Assemblies housing 115 V household 
type lamps available from 5 to 25 watts. They are U.L. approved 
for 75W-125V service. Can also be used with 6V automotive Ps. 

The bayonet type eliminates vibration-loosened lamps and re- 
quires less space than screw type. Can be supplied with any type 
mounting bracket. Lead-in wires from 24" 
to 60". Made to traditional DRAKE stand- 
ards of precision and rugged dependabil- 
ity. Check with our engineers on your 
requirements, today! 


a Socket and Jewel 
Nea LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. + CHICAGO 22 














AUTOMATIC 










This low cost unit provides positive pro- 
tection against the hazards of incorrect 
paralleling of A.C. generators. It auto- 
matically controls circuit breaker closure 
when generator frequency, voltage and 
phase are correct. 


Only one synchronizer needed for any 
number of generating units. 


Write for further details. 


BURLINGTON INSTRUMENT COMPANY 


518 FOURTH STREET BURLINGTON, IOWA 
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GREY IRON GASTINGS 











ONE eo; els NATION'S 
BAG S96 ANDY VCS MODERN 
PRODUCTION FOUNDRIES 
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a 













ESTABLISHED 7866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 












MAIN OFFICE AND MANUFACTURING PLANTS 


CHATTANOOGA 2, TENNESSEE 


















Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Seovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc.,. 2501 N. Keeler Ave. 
Chicago $9, Ill. 

Southington Hardware Mfg. Co., Southing- 


ton, Conn. 
Sterling Bolt Co., 209 W. 


Jackson, Chi- 

cago 6, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9695 Grinnell, De- 
troit 18, Mich. 
RIVETS 

Allmetal Screw Products Co., EL, 
33 Greene, New York 13, N. Y. 

Aluminum Co. of .America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.” 


Buffalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & ‘Copper Co., Inc., Water- 
bury 91, Conn. 
Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 
du Pont de Nemours & Co., Inc., E. L., 
F-7, Wilmington 98, Del. (Ex- 
plosive) 
EM-87, Akron, 


Dept. 

Goodrich, B. F., Dept. 
Ohio, ‘‘Rivnut’’ (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 

. Co., Woreester, Mass. 


Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


SCREWS—Cap and Set, 
(H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 
Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. (H) 
-— Screw Co., Providence 1, R. I. 
( 
Bristol meee. 153 Bristol Rd., Water- 


bury 9 

= Bolt = North Tonawanda, N. Y. 
( 

Chase Brass “< Copper Co., Inc., Waterbury 

Continental doe Co., New Bedford, Mass. 
“Holtite,” “Tap” (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

—_ Krome Screw Corp., Hartford, Conn. 
(H) 

1971 W. 85th, 


Lamson & Sessions Co., 
Milford Rivet & Machine Co., 871 Bridge- 
(HJ) 


Machine 


Cleveland 2, Ohio (HJ) 


port Ave., Milford, Conn. 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

a Screw Co., Keene, N. H. 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip’’ 


Progressive Mfg. Co., 
rington, Conn. (H) 
Reed & Prince Mfg. Co., 


(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til (HJ) 
Standard Pressed Steel 
Jenkintown, Pa. 


44 Norwood, Tor- 


Worcester, Mass. 


Co., 
“*Unbrako”’ 


Box 
(H) 


594, 


WASHERS—Flat 
Spring (L) 
Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water- 

bury 91, Conn. (KL) 
me Screw Co., New Bedford, Mass. 
(K) 





(K); Lock and 


Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5. Ohio (K) 

Garrett Co., Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring Corp.), 1800 Clybourn Ave., Chi- 
cago 14, Il. 

Harper Co., H. M., 2609 Fletcher, Chit- 
cago 18, Ill. (K) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiae 12, Mich. (K) 

Illinois Coll Spring Co., 2100 N. Major 
Ave., Chicago 30, Il. (KL) 

Lamson & Sessions Co., 1971 W. 95th, 
Cleveland 2, Ohio (KL) 

Lock Washer Co., Newark 5, 


National 

N. J. “Kantlink” (L) 
— Company, Ine., 66 Cordier, Irving- 
11, N. J. (L) 


enade Mfg. Co., 215 W. Grand Ave., 


Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. “‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 S. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co.. 1586 Carroll 
Ave., Chicago 7, Ill. 

Felters. Co., 210-U South, Boston 11, 


Mass. 
Western Felt Works, 


4035 Ogden Ave., 
Chicago 23, Ill. 


FERRO-ALLOYS 

Electro Metallurgical Co., Div. Date 
Carbide & Carbon Co., Dept. 2 E-9, 

East 42nd, New York 17 
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FIBRE-GLASS. See Fabrics, 
lating 


FIBRE, PHENOL. See Plastics, Lami 
nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 
Baer Co., ¥. 8., 7-11 Montgomery, Hil)- 


side, N. J. 

Continental-Diamond Fibre Co., Newark 
18, Delaware 

Husite Div., The Huse Liberty Mica Ce., 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, In. 

Mitchell-Kand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 


Inse- 


ton 99, Del. ‘‘Peerless,’’ “‘Vulcot.”’ 
West Virginia —. *, ay, Co., 280 
Park Ave., New “Densite,”’ 


*Electrite.” 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Oompounds 


FILTER ELEMENTS, POWDERED 


METAL 
Coa Corp., Amplex Div., Detroit 81, 
en, 
Moraine Products, Division, a Genera) 


Motors, Dayton, Ohio, 
FILTERS, RADIO INTERFERENCE 
Degiechagen Corp., Tobe, Canten, Mass 


Deters! Telephone and Radio Corp., 
F-116, 67 Broad, New York4, N. 
General Electric Co., Section 608-66, 
Apparatus Dept., Schenectady 5 4 
Mallory & Co., inc., P. R., Indianapedis 


6, Ind. 
Solar Mfg. Corp., 285 Madison Ave., 
New York 17, N. Y. ‘“Elim-o-stat.” 


Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers. 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resisters, Instru 
ment & Radio; See also Capacitors) 

Agee Electric Corp., 385 Water, Cuba, 


» ie 

Arrow-Hart & Hegeman Electric Co., 106 
Hawthorne, Hartford 6, Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

General Electric Co., Section Y52-8232, 
Appl. & Merchandise Dept., Bridge 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Roau, Chi 
eago 39, Ill. 

Jefferson Electric Co., Bellwood, Til. 

Bola Electric Co., 2525 Clybourn Ave 
Chicago 14, Ill. 

Solar Electric Corp., 

Solar Manufacturing 
ee ME SES 

Sprague Electric Co., 

Westinghouse Electric 

Pittsburgh 30, Pa. 


**Porex 


See Wire and 


Warren, Pa. 
Corp.. 285 Madison 


North Adams, Mass 
Cerp., Box 868 


FLUX, SOLDERING. See Soldering 
Compounds 

FOOT SWITCHES. See Switches 

FORGINGS 


Aluminum Company of America, 2179 Gulf 


Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Noo- 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill 


Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Alden Produets Co., Brockton 64P, Mass 

Iiseo Copper Tube & Products, Inc., Civ 
cinnati 27, Ohio. 

Jefferson Electric Co., Bellwood, Ill, 

Howard B. Jones Div. Cinch Mfg. Corp 
2460 W. George, Chicago 18, IIL 


Trico Fuse Mfg. Co., Milwaukee, Wis. 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

FUSES 


Federal Electric Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark.” 

General Electric Co., Section E668-55. 
Apparatus Dept., Schenectady 5,'N Y 

Jefferson Electric Co., Bellwood, Il. 

Royal Electric Co., Inc., 95 Grand Ave 
Pawtucket, R. I. 

Solar Electric Corp., Warren, Pa. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5. N. Y. ("Cerrotru’ 
Bismuth; Tin Butectic; ‘‘Cerrolow” 
Indium) 


Federated Metals Div. American Smelting 
& panies Co., 120 Broadway, N. Y.. 









IEA“ 


internal wrenching 





self-locking nut by 
ALLEN 


¢ 
, Corsparison of 
AJ LENUT, used 
vith Allen Sock- 
et Head Cap 
Screw, and .con- 
ventional bolt 
and nut. Note 
how internal 
wrenching prin- 
. ciple contributes 
to designing that 
saves space and 
material. Clear- 
! ance for open 
end or box type 
wrenches not 
required. 








For Imprégnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics, 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 





For Dipping 


Coils, Transformers, Condensers 


For Potting ; 
Radio Transformers, Light Units, 


Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


FOR_MOST DEPENDABLE SERVICE 
To your Specificattcons 
UAT 


QUALITY WASHERS 


Make sure with washer precision matching your engineer- 
ing. Half a century of experience. Facilities for prompt 
production, any quontity, small or large. Also wire ter- 
minals, and SMALL STAMPINGS, any design. Without 
obligation advise us of your needs for prompt estimate 
Ask for QUADRIGA Catalog. 


THE QUADRIGA MANUFACTURING CO. 


215 West Grand Avenue Chicago 10, HI 
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STACO 


cramped quarters. 


Class 3 fit. 


Gdiut PROMPT DELIVERY OF 


TRANSFORMERS 


Line voltage cor- 
rection transformers 
from % K.V.A. 






Prompt delivery of quantity purchases 
Special STACO designs by specialists 
for: 

e@ Line voltage cerrection 

@ Voltage step-up or step-down 
e@ Aute-transtormers 

@ Variable voltage 

@ Low voltage centro! 

@ High voltage 

Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 





6 K.V.A. 


Auto-transformers and 





This new internal-wrenching nut holds 
with a weld-like grip,— self-locking in non- 
hardened metals. Knurled flutes are drawn 
down into counterbored' hole as screw is 
tightened in nut. Yet easily removed without 
damage to nut or containing parts by back - 
ing off on screw and tapping screw on head. 


Using ALLENUTS with Allen Socket Head 
Cap Screws, the positive internal wrenching 
action of Allen Hex Keys drives fast, firm 
set-ups in the harder metals. 12-point 
(double-hex) Allenut socket gives 30° of 
wrenching swing — as compared with a 
normal 60°— to speed up assembly in 


The ALLENUT sets up flush to achieve 
streamlined surfaces. It facilitates more 
compact designs with resulting economies 
in space, weight and material. Adds im- 
mensely to the finished appearance of any 
job... Precision- made of special-alloy steel 
to Allen standards; threads tapped to a 


Ask your local Industrial Distributor for samples 
for test applications. Available only through 
authorized ALLEN Distributors. 


Toor Mfg. Company x* ALLEN x Hartford 1, Conn., U.s. A. 


step-up and step-down 


transformers from 
V.A. to 1 K.V.A, 


15 





Control transformers of 
almost any design 
available. 
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SERIES 1110 


INDICATOR LIGHTS 
Available in 2 Lengths 


The Series 1110 Indicator Light 
comes in styles to accommodate 
either the long bulb or the small 
round bulb. Unscrew the jewel on 
the front and there’s the bulb—no 
need to mess around behind the 
panel. All brass construction except 
nut and lock washer. Parts heavily 
plated. Not affected by heat. Fur- 
nished with famous Gothard rigid, 
non-short terminals; fibre space 
washer; lock washer and nut. Re- 
~~ 11/16” mounting hole. Jewel 
is 14" dia., either faceted or smooth 
wl colored red, green, amber, 
blue, opal, clear. 
Gothard Division 


E. F. JOHNSON eel 


Waseca, Minn. 


Uh" 


Pe aan name in Recdio 


PROTECTED AND UNPROTECTED 


SLIDE-CONTACT RHEOSTATS 
eS a es 


PROTECTED AND UNPROTECTED 


ADJUSTABLE RESISTORS 
es ee rem Ua 


PROMPT SHIPMENTS 


Johnson-Gothard cata- 
log fully describes this 
Indicator Light and 
many others—write 
for it. 


VITREOUS ENAMELED ROUND RHEOSTATS 


7 SIZES * 50 TO 500 WATT 


REX RH EOSTAT CO. 


BALDWIN, L. I., N 


GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, 
Germanow-Simon Machine Co., 
1. N. Y¥. (Temperature) 
United States Gauge Div., American Ma 
enine and Metals, Inc., “Sellersville, Pa 


Ohio. 
Rochester 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9509 Lancaster 
t'« (Cok © onnpestliotis 

Garlock Packing Co., Palmyra, N. Y. 
0drich, B. F., Dept. EM-87, Akron 
Ohio. 

United States 
of Americas, 


Arch, 


Rubber Co., 1230 Avenue 
New York 20, N. Y 


GEARMOTORS. See Motors and Gen 
erators. 


GEARS and PINIONS, METAL 
Chrysler Corp., Amplex Div., Detroit 13, 
Mich. (Powdered) 
Gear Specialties, 
Chicago 47, Ill 


2650 W. Medill Ave., 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(mycalex) 


GLASS-SEALING ALLOYS 
Cerro De Pasco Copper Corp., 
40 Wall, New York 5, N. Y. 


seal.” 
Stunakoff Ceramic & Mfg. Co., 
Pa. ‘‘Kovar.’ 


See Motors and 


Dept. 5, 
**Cerro- 


Latrobe, 


GLASS. TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Wilson.Co., H. A., 105 Chestnut, Newark 
&, N. J. “*Wileo.”’ 


GRAPHITE. See Carbor and Graphite 


GRIPS and CLAMPS. STRAIN RE- 
LIEF 

Allied Electric Products, inc., 76 Coit 
Irvington 11, N. J. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “Hi ing 

Walker Co., George, 
Passaic, N. J. 


118 Amsterdam Ave., 
*‘Gripmaster.”’ 


HARNESSES ASSEMBLIES, 
WIRE 

Alden Products Co., Brockton 64P, Mass. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Til, 

Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone & "Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 
Interstate Mfg. Corp., 125 

Newark 4, N. J 
Paranite Wire & Cable Div., 
Corp.. Fort Wayne 6, Ind 
Phalo Plastics Corp., 25 Foster, 
ter 8, Mass 
Surprenant Electrical 
198 Washington St., 


and 


Sussex Ave 
Essex Wire 
Worces- 


Insulation Co 
Boston &, Mass 


HEATING ELEMENTS and UNITS 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

Tuttle & Co.. H. W., Adrian, Mich. 

Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘““‘Thermo-Kleen,’ 
**Monotube.*’ 

Vulean Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp.. P. 0. Rox 
869, Pittsburgh 80, Pa. ‘“‘Uni-Therm.” 


HERMETIC 
Terminals 


SEALS. See Seals and 


HIGH-FREQUENCY HEATING UNITS 

Federal Telephone and Radio Corp., Dent. 
F-116, 67 Broad, New York 4, N. Y. 
**Megatherm.”’ 

General Electric Co., Section E668-55 
Apparatus Dept., Schenectady 5, N. Y¥ 

Radio Receptor Co., Inc., Dept. 8-44, 251 
W. 19th, New York 11, N. Y. ‘“‘Heat- 


master.”’ 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa 


HIGH-NICKEL ALLOYS. See Nickel 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hvdraulic. 
Dennison Engineering Co. 
Rad Columbus 16, 

Motors. Pumps) 


IMMERSION HEATER UNITS. 
Heating Elements & Umits 


1199 Dublin 
Ohio (Valves 


See 


,Bendix Aviation Corp., 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds 


INDICATORS, HEAT. 


eters. 


INDICATORS, SPEED. 
Tachometers. 


See Thermo. 
See 


‘INDIUM ALLOYS 

Cerro De Pasco Copper Corp., 
40 Wall. New York 5, N. Y 
low,’’ ‘‘Cerroseal.’’ 


Dept. 
**Cerro 


INDUCTION HEATING. 
Frequency Heating Units. 


See Hit 


INFRA-RED LAMPS. 


Incandescent. 


See Lamjs, 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

1456 Taylor Ave 
Baltimore 4, d. 

Bristol Company, 153 Bristol Rd., 
bury 91, Conn. 

Burlington Instrument 18 
Burlington, lowa, 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 

General Electric Co., Section E668-5 
Apparatus Dept., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, III 

Simpson Electric Co., 5200 W. Kinzia« 
Chicago 44, ITIL. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. ¥. 

Triplett Electrical Sastrument Co., Blut 
ton, Ohto. “*Readrite."’ 

United States Gauge Division of Amer- 
lean Machines and Metais, inc., Seiicr- 
ville, Pa. 

Weston Electrical 
Frelinghuysen Ave., 


Water 


Fou 


Instrument C 


Newark 5, 


orp., 617 


N. 4 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

Ohmite Mfg. Co., 4804 Flournoy, 
44, Il 

Weston Electrical 
Frelinghuyen Ave., 


Chicago 
Instrument Corp., 617 


Newark 5, N. J 


INSTRUMENTS, TIME STUDY 
Black & Webster, Inc Dept E3, 12¢ 
Massachusetts Ave., Boston 15, Mass 
**Marsto-Chron”’ 


INSULATING MATERIALS. 
Specific Material Heading. 


INSULATION, WIRE 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ‘“Ankoseal.”’ 
du Pont de Nemours & Co.. Inc.. EF | 
Plastics De -pt.. Room 137, Arlingt 

N. J. **Polythene.’ 

Goodrich Chemical Co., B. F., Dept. I 
Rose Bidg., Cleveland 15, Ohio. ‘‘Geon 
Sprague Electric Co., North Adams, Mass 

‘Ceroc.” 


Surprenant 


(Ceramic and 


Electrical Insulation ( 
198 Washington St., Boston 8, Mas 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N 


INVERTERS, ROTARY. 
and Generators. 


INVERTERS. VIBRATOR. 
Vibrator Converters 


IRONS, SOLDERING. 
Irons 


See Motors 


See 


See Soldering 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


See 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders. 


LABELING MACHINES 
James L. Entwistle Co., 
Pawtucket, R. I. (Wire 
Machines.) 


43 Church, 
Labeling 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS var. 


NISHES, FINISHING 
du Pont de Nemours & Co, E. : 
Plastics Dept., Room 137, Arlingt 
N. J. 
General Electric Co., Chemical Dept., 
Pittsfield, Mass. (Silicone) ‘‘Glyptal.” 
George —- 2 St. Louls, Mo 
‘*Pedigree.”’ 
Irvington as sa & Insulator Co. 


ton 11, 
Maas & Waldstein Co., Newark 4 N. J 
2446 G 


and 


Irvine 


**Motletone."’ 

Mitchell-Bradford Chemical Co., 
Main, Bridgeport, Conn. 

Monsanto Chemical Co., 
Springfield 2, Mass 

New Wrinkle, Inc., 137 N. Perry. 
ton 2, Ohio. ‘Wrinkle.’’ 


LADLES. MELTING. 
Ladies, Melting 


Plastics * Dtv., 


Pay 


See Pota and 


ELECTRICAL MANUFACTURING 





WO WONDER / COULD SEE 
RIGHT THROUGH THEIR PLANS 
THEVRE OW. PEL-X/... 
THE BETTER TRACING CLOTH 


ee 


Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 


PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD.-BILT equipment. Write for illustrated 
folder, 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 


E ee 
6,000 to 10,000 Ib, Capacities. ROXKXXXAK WY) 
OLY 
(XX YYYRXXX) 


OY, 
ANY 


XY 
Ay 


.) 
(YX x 


i Y) 
4, 

YX) XX) 
PO) WVKi 


Portable Elevator 


IRR RANSPARENT 


233 Water St., West Bend, Wis. 7 


sep) 
Materials Handling Engineers | WITH A CAPITAL T FOR TRULY 


Naturally you want a tracing cloth that’s 
truly transparent — for greater speed, accu 


racy and minimum eyestrain. That’s why 
7s @e Fe 
LOSSES 


you'll just naturally want to use PEL-X 
Tracing Cloth all the time, once you try it. 


making dies oe te “1T - oes _ Or 
& templates ' m9 s But Transparency isn’t the only reason fot 


Semgly teed ek died SARGIEN the popularity of this tracing cloth. It also 
at the bench; ready A aR 
for the layout in a * i , ‘ i » ; bili 7 | ini- 
few minutes. The ' ' , ’ . eives you Maximum crasaDdl ity with mini 
dark blue background ‘ . > 
ae ly cena’ Taree ven See Se Oe ap Sle ae Oe mum feathering. Why not try PEL-X — now, 
same time prevents metal glare. Increases efficiency and accuracy. 5 

Write for full information L 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo 


today? PEL-X. water-repellent, white pencil 
In Canada: 2466 Dundas St. West, Toronto, Ont. E 


tracing cloth is at your dealer’s now. 





\tE PEy, 
3 % 


FOR BETTER PLANS... 
Better Plan on PEL-X Pr-X 


Tracing Cloth WATER REPELLENT 
. d :" 
Sing cv® 


Current Holliston Production includes: TRACING CLOTHS, COATED and IM- 
PREGNATED FABRICS, INSULATING CLOTH BASE, SEPARATOR CLOTHS, 
MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN LABEL and TAG 
CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH. 


THE HOLLISTON MILLS, INC. 


CHICAGO Norwood, Mass. NEW YORK 
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SLOW SPEED DRIVES 


For Driving Machines of 1/20 to 
7 1/2 H.P. at .08 to 450 R.P.M. 





Not en lc i 


JANETTE BUILD THEIR 


OWN MOTORS, which are 
designed to meet the special 
requirements needed for driv- 
ing motorized speedreducers. 


wo 
j 





Because of the variety of re- 
ducer models and types of 
motors built by JANETTE, 
they can be easily adapted 
to a majority of commercial 
applications. 


Either MOTORIZED or 
MOTOR LESS speed re- 
ducers in standard and special 
models are available. 





FLANGE or FOOT bases 
are furnished. The design per- 
mits the machines to be as- 
sembled for a great many 


mounting positions. 
eens aa 





























Janette Manufaciuring Co. 55 


6 W Monroe Si 





. ee terel es 








i 





Dial Light Co., of 
| Drake Mfg. Co., 





| LOCKNUTS 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 

Baker & Co., Inc., 118 Astor. Newark 5, 
N 


; os 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Makepeace Co., D. E., Attleboro, Mass. 
Wilsen Co., H. A., 105 Chestnut, Newark 
5. N. J. ““Wilco.”’ 





LAMINATED PLASTICS. See Plastics 


LAMPS, FLUORESCENT 


General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 80, Pa 

LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
“*Nalco.”’ 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 380, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Ce. Lamp Department, 
Nela Park, Cleveland, Ohio. 





LAMPS, MINIATURE (Pilot and 
indioator) 

General Electrie Co., Nela Specialty Div. 
Lamp Dept., 1 Newark, Hoboken, N. J. 


Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 

“*Sol- Rex.’ 
1082 


North American Electric Lamp Co., 
Tyler, St. Louis 6, Mo. ‘‘Naleo.” 

Westinghouse Electric Corp., P. 0. Box 
968. Pittsburgh 30, Pa. 


| LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
ae Co., 2308-F N. llth, St. Louis 6. 
0. 


LENSES, PRESSED GLASS 
Kopp Glass Ine., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Chureh, New 
Britain, Conn. ‘’Flud-Lite.” 


LIGHTS, PILOT and INDICATOR 
Arrow-Hart &, Hegeman Electrie Co. 
108 Hawthorne, Hartford, Conn. 
America, Inc., 900 
Broadway, New York 8, N. Y. “‘Dialco.” 
1718 W. Hubbard, 
Gothard Div., 


E. F. Johnson Co., Waseca, 
Minn. 


Kirkland Co., H. me 810 King, Morris- 
town, N. J. ‘‘Pion 

Square D ©o., 4041 x. Richards, Milwau- 
kee 12, Wis. 


Chicago 22, Tl 


and LOCK WASHERS. 
See Fasteners. 


| LUBRICATORS, OIL and GREASE 
| Gits Bros. Mfg. Ce., 


1840 8S. Kilbourn 
Ave., Chicage 23, Ill. 
Madisen- Kipp « Corp. -» 214 Waubesa, Madi- 
son 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
LUGS and TERMINALS 
Aircraft-Marine Products, Ine., 1504 N. 


Fourth, Harrisburg, Pa. “AMP,” 
“Diamond Grip,” “Flag Grip.” 
U-Grip.”” 


| Anarene Brass Company, Waterbury 88, 


anu Engineering Co., Inc., 107 put: 
ner  Bivd., New York . 
“Qiklug,” “‘Hylug.” “‘Serulug.”’ 

Cambridge Thermionie Corp.. 458 Concord 
Ave., Cambridge 38. 


Cinrinnati 27. fo. 
Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. a 


Krueger & Hudepohl, Third & 
Cincinnati 2. Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providenee 5, R. I. 

Rajah Co., Bloomfield, N. J. 
Shakeproot, Inc.. 2501 N. Keeler Ave., 
Chicago 29. Til. 4 
Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. “*Everlock.” 

Trumbull Electric Mfg. Co., Pisinville, 


| MACHINES—See Specific Headings: 


Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


MAGNESIUM—aAI] Commercial Forms. 
American Magnesium Corp., Subsidiary of 

Aluminum Co. of America, 1715 | , Gulf 
_ids.. Pittsburgh 19, Ps. * 








ELECTRICAL MANUFACTURING 


MAGNETIC MATERIALS. See Stee, 
Electrical; Iron, Magnetie Oore; 
Nickel-lron Alloys; Magnets, Per. 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. “‘Hyflux.”’ 


MAGNETS, PERMANENT 
General Electric Co Metallurgy Div. 
Section HA-9, Chemical Dept., Pitts- 
field, Mass *“Alnico,” ““Cunico,’’ 
“Cuntfe,’ “*Silmanal,”’ .**Veetolite.”’ 
Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘“‘Ispeo,’’ “‘A)- 
nico,’* “*Cunice,’’ ‘‘Cunife.’’ ‘Silmanal, 
Vectolite.’ 
Thomas & Skinner teel SProd. Co., 1114 
E. 23rd. ‘‘Alnico,’’ “‘Cunieo.’’ ‘‘Cunife,”’ 

“Silmanal,”’ “‘Vectolite.’* 


MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resis 


tance. 

MATERIALS HANDLING ~ EQUIP. 
MENT 

Market Forge Co., 84 Garvey, Evereti 
49, Mass. 


West Bend Equipment Corp., 283 Water 
West Bend, Wisc. *“Weld- Bilt.” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See Glass, 
Technical. 


METALS, LAMINATED. See Lamin- 
ated Metals. 

METALS, PRECIOUS. See Gold; 
Platinum; Silver; Laminated 
Metals. 

METALS, RARE 

Fansteel Metallurgical Corp., North 


Chieago, Il. 
— & Co., Ine., P. B., Indianapolis 6, 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glase- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10. N. Y. 

Husite Div.. The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 
Washington Bivd., Chicago 6. Il. 


otpeaen Co., 16 Macallen, Boston 27, 

ass. 

Mica Insulator Co., Schenectady 1, N. Y. 
**Micanite,’’ ‘‘Munsell.”’ 


Mitchell-Rand Insulation Ce., Ine., 51 
Murray, New York 7, MN. Y. 

New England Mica Co., Ine., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 

Hullhorst Miere Teol Ce. Div., Tolede 
Standard Communtstor Ce., 2242 Smead 
Ave., Toledo 6, Ohio. 

Ideal Industries, Inec., 1008 Park Ave., 
Sycamore, Ii. 


HoNOrNONES 
te Co, 561 . New York 
ns Y epee Tae 
MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 


Lake Erie Engineering Corp., 818 Weed- 
ward Ave., Buffalo 17, N. ¥. 


MOLYBDENUM—Sheet and Wire. 
(See also Oontacts) 


Fansteel Metallurgical Corp., North 
Chicago, Til. 
Mallory & Co., Inc., P. B., Indianapolis ¢, 





MOTOR-GENERATOR~ SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hauts Co., 11500 
Cleveland Ohie. 


Madison Ave, 











? 


‘dependable commutation ie 8 
KIRK WOOD COMMUTATORS 


WHEN YOUR MOTOR REQUIREMENTS CALL FOR . . . DEPEND- 
ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
TOR EXACTLY SUITED TO YOUR NEEDS... . 


WRITE FOR 


CATALOG 
eee MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 


WE ALSO REFILL SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
OLD CORES MERCIAL MOTORS .. . AND HOUSEHOLD APPLIANCES... . 


CALL IN OUR REPRESENTATIVE — THERE'S ONE NEAR YOU. 


kwoopCommuTa R 


1345 CARNEGIE AVENUE *®© CLEVELAND 15, OHIO CO 





CAAT catalan BOARDS 


Petey 14.85 


MANUFACTURERS 


Da ss ee SIGNALING TRANSFORMERS 


o Keystone offers prompt delivery on any size run. Com- 
plete ee and machining facilities. We fabricate and 
assemble with turret or stamped lugs (you may supply ‘ 
these or use our stock). 
Special test leads or probes for industrial apparatus or ° 
UHF testing instruments using Cell. or Ethyl Acetate— 
¢ Bakelite or Fibre. Large stock of standard probe tips. . 
Send prints for prompt quotation. For the operation of 
SEND FOR OUR CATALOG OF STANDARD ITEMS e 
A.C. annunciators, con- 
KEYSTONE ELECTRONICS CO trols, horns, recorders, 
50 FRANKLIN ST. NEW YORK 13,N. Y ad 
relays, etc., requiring 
¥ greater low voltage 
ane power that can be sup- 
a plied from bell ringing 


transformers. Designed 
for intermittent duty. 


mean Precision construction 
Precision DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 


BO B 8 i N S ~ | DETRIOT 7, MICH. 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 
Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 
Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicage 47, Ill. 
SEPTEMBER 1947 





e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating 
blade principle, unlike ordinary strippers, assuring 
a complete and clean stripping of insulated cover- 
ing with single pull of handle. This engineering 
achievement also insures a ‘permanently precision ad- 
justment to all types of wire and cable in its capac- 
ity range until readjustment is desired. The Model 
S-30C will accommodate all cables up to 34” dia., 
stripping clean without scratching, marring or in 
any way injuring insulation of internal wires (Mod- 
el S-130) available for cable up to 1” diameter also 
indispensable for stripping parallel wire and heater 
cord. Send Sample Wires and have your stripping 
problems engineered by Wenco. 

Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS vA STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


MOTOR BRUSHES 


to top notch motor performance. OHIO motor and 
generator brushes didn’t come by their sound repu- 
tation overnight. They are the product of 30 years 
of engineering and manufacturing “know-how.” For 
the correct fullfilment of your motor brush require- 
ments: — CALL OHIO! 


“BUY YOUR MOTOR BRUSHES from a SINGLE “SOURCE” 


THE OHIO CARBON COMPANY 


12508 BEREA ROAD . CLEVELAND 11, OHIO 


MOTORS and GENERATORS 


(Standard Voltages) 


Miniature -U nder 1 50 Hp. 


[esiaAtuy) 


Surjeussiy 


snouoiyoudAs 


AUG 83071985) 





Fractional—1 /. 50 to 1 Hp. 


Integral—1 to7% Hp. 


Integral—Over 7 7% ; Hp. 


| Also Low V oltages—6,"12, 32, etc. 


Alliance Mfg. Co., Alliance, Ohio. ‘‘Power- 


pakt’’ (AIL) 

Baldor Electric Co., 435 Duncan Ave., 
St. Louis 10, Mo. (125689V) 

Barber-Colman Co., Rockford, Ill, ‘‘Bar- 
col’" (ADSLV) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Til. (1234ADUSLV) 

Brown-Brockmeyer Co., 1030 Smithville 
Rd., Dayton 1, Ohio. **B-Line’”’ 
(12568 V) 

Burke Electric Co 79 W 12th, Erie 
Pa. (123567890) 

Century Electric Co., 1806 Pine, St. 
Louis 8, Mo. (124567890V) 

Cramer Co., Inc., R. W., 
Centerbrook, Conn. (ASL) 

Cyclohm Motor Corp., 5-17 46th Rd., 
Long Island City 1, N. Y. (5689AS) 

Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 

Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y. “EAD” (A814) 

Eicor, Inc., 1501 W. Congress, Chicago 7, 
Til, (125) 

Electric Indicator Co 
Stamford, Conn Alp 

Electric Motor Corp., 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn (1234567890V) 

Electro Engineering Prod. Co.,  Ine., 
4824 W. Kinzie Ave., Chicago 44, Ill. 
(ADU1238LV) 

Elekraft Mfg. 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, 8t. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(145689) 

Fairchild Camera & Instrument Corp., 
Dept. A. 88-06 Van Wyck Blvd., Jamaica 
. a as, ce 

Federal Telephone & Radio Corp. 

F-116, Newark 4, N. J. (G) 

General Electric Co., Section E668 55, 
Apparatus Dept., Schenectady 5, N. y 
(ADUS1234567890LV) 

Hansen Mfg. Co., Inc., 
“‘Synchron””’ (ADSLV) 

Haydon Mfg. Co., Inc., 2500 
Forestville, Conn (ADSLV? 

Haydon Co The A. W., Waterbury 32 
Conn (ADSLYV) 


River S8t., 


Parker Ave 
(ADUSIL25LVT 
Racine, Wisc. 


Dept. 


Princeton 3, Ind 


Forest 





Heinze Electric Co., 
Mass (AD4) 
Howell Electric 

58 


685 Lawrence, Lowell, 
Motors Howell, Mich 


Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois. (1256V) 

Kingston-Conley Electric Co., 
Ave., N. Plainfield, N. J. 

Lamb Electric Co., The, Ohio. 
(ADUS1234) 

Lectro-Max Inc., Geneva, Ill. (ADU128) 

Lejay Mfg. Co., 2900 S. Emerson Ave., 
Minneapolis 8, Minn. (23VT) 

Lincoln Electric Co., The Dept 394, 
Cleveland 1, Ohio. (G) 

Loyd Scruggs Co., 1922-32 N. Sixth, 
St. Louis 1, Mo. (A) 

Master Electric Co., The, Dayton 1, Ohio 
(124567890) 

Ohio Electric Mfg. Co., The, 5904 Maurice 
Ave., Cleveland 4, Ohio. (124567V) 
Packard Electric Div., General Motors 

Corp. (123) 
Peerless Electric Co., The, Warren, Ohio. 
(12568) 

Redmond Co., Ine., Michigan. 
(AD12V) 


Reliance Electric & Engineering Co. 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(5689V) 

Robbins & Myers, Inc., Springfield, Ohio. 
(ADUS123456780V) 

Signal Electric Mfg. Co., 
Mich. (ADU1238V) 

Small Motors, Ine., Dept. 41, 2076 Elston 
Ave., Chicago 14, Ill (Al) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (ADU128LVT) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12567890) 
Telechron Inc., Dept. H, Ashland, Mase 

(AS) 

U S. Electrical 
Slousen Ave., Los Angeles 11, 
(158L) 

Valley Electric Corp. 4221 Forest Park 
Blv’d, St. Louis 8, Mo. (158) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (12568LV) 

Wesche Electric Co., The B. A., 1626-15 
Vine, Cincinnati 10, Ohio. **Welco”’ 


(125689V) 
Westinghouse Electric Corp., P. O. Box 
(ADUS1234567890VT} 


Kent, 


Owosso, 


Menominee, 


Inc., 200 E 
Calif. 


Motors 


R6R, Pittsburgh 30, Pa. 


EEE 


MOUNTINGS, RUBBER and 
SYNTHETIC. 

Barry Uo., L. N.. 179 Sidney 
39. Mass ‘‘Barrvmounte 

Coodrich B. F Dept 
Ohio 

tord Mfg Cor Erie Ps 

Surprenant Electrical Insulatior 


198 Washington St Boston 8, Ma 


Cambridge, 


EM-87 AkKror 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn 
Telechron, Inc., Dept. H, Ashland, Mass 


NAME AND INSTRUCTION PLATES 

Klectric Auto-Lite Co., Port Huron, Mich 

Etching Company of America, 1520 Mon 
tana, Dept. E-8, Chicago 14, Ill 

General Electric Co., Section 1-15, Plastics 
Div ..Chemical Dept., Pittsfield, Mass 
(Plastics) ‘““Textolite * 

Hopp Press, Inc., 460 W. 34th, New York 
1, N. Y_ (Plastics) 

Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
(Cupro-Nickel) “Anaconda.” 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. inc., Water 
bury 91, Conn 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,”’ “Monel,” 
“*Inconel,”” ‘‘Ni-Span.” 

Scovill Mfg. Co., Waterbury 91, 


NICKEL SILVER 
(Rod, Sheet, 
American Brass Co., 

“*Anaconda.* 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co.. Inc., Water- 

bury 91, Conn 
Federated Metals Div. American Smelting 
& 4 Refining Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


Conn 


Tubing, Wire) 
Waterbury 88, Conn 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 


NUTS. See Fasteners 
OHMMETERS. See Instruments 
OILERS. 


OSCILLOSCOPES 
Waterman Products Co., Ine., 
Pa. ‘‘Pocketscope.*’ 


See Lubricators. 
Philadelpnis 


PACKAGING. See Cartons and Con- 


tainers 
PACKINGS. See Gaskets. 
PALLADIUM, See Platinum 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co.. 10% 
Hawthorne, Hartford, Conn. 
Ceneral Electric Co., Section E668-55, 
Apparatus Dept., Schenectady, N ‘ 
Heineman Electric Co., 99 Plum, Trenton 

N. J 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 
Trumbull Electric Mfg. Co., 
Conn, 
Ward Leonard Electrie Co., 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


Plainville 
84 South 
O. Bos 


PANELS, METAL. See Cabinets. 


Sheet Metal. 


PAPER, INSULATING 

Aeme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co.. Inc.. Fall River, Mass 
“Copaco,”” ‘“‘Coparex,’’ ‘‘Nungra.’’ 


ELECTRICAL MANUFACTURING 





ah 


When you use these tough, light- 
weight and inexpensive parts, 
you build their many advantages 
into your own product. Fabri- 
cated to order, BAER FIBRE 
- washers, special shapes, terminal 
| boards, and other parts are ac- 


Baer fibre is versatile . . 


SEND BLUEPRINTS AND 
epee « NO OBLIGATION! 
curately and uniformly produced _ J 


to specification in any quantity. 


Selection of grades by physical 


and electrical qualities, permits 
application to a wide range of 


operating conditions and require- 


ments. Investigate meee. 
ee 


« can be stamped, punched, 


drilled, tapped, milled, sheared, sawed to specification, 


N.S. BAER COMPANY 


MONTGOMERY ST., HILLSIDE, NEW JERSEY 


“YOUR PLASTIC PARTS — LET US MAKE 
THEM FOR YOU — MOLDING PRESSES — 
MACHINE SHOP AND METAL WORKING 
FACILITIES — AVAILABLE FOR MASS 
PRODUCTION IN OUR PLAINFIELD, 
NEW JERSEY PLANT.” 


PLASTIC INSULATOR CO., 


INC. 


369 Lexington Ave., New York 17, N. Y. 


HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


How to bring those 
distant Suppliers closer to home 


It’s like having all your suppliers close at 
hand, when you specify Air Express delivery. 
Air Express gets you what’s wanted in mere 
hours . . . no matter where your suppliers are 
located. 

Planes carrying your Air Express shipments 
are bigger and faster today. Even overnight 
coast-to-coast deliveries are routine. Same day 
delivery between many airport towns and cities. 
And Air Express rates are low. Use this speedy, 
profitable service regularly to keep customers 
satisfied, and business running without a hitch. 


Specify Air Express-its Good Business 


¢ Low rates—special pick-up and delivery in principal U.S, 
towns and cities at no extra cost. 

®@ Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

¢ Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Ex- 

= Agency, for fast shipping action . . . Write today for 

Schedule of Domestic and International Rates. Address 

Air Express, 230 Park Avenue, New York 17. Or ask for it at 

any Airline or Railway Express Office. Air Express Division, 

Railway Express Agency, representing the Scheduled 


Airlines of the United States. 


GETS THERE FIRST 


Fastest delivery—at low rates 


Trailer parts (51 lbs.) needed in 
Los Angeles fast! Picked up at 
Portland, Ore., factory 5 PM on 
13th, delivered first thing next AM 


821 miles away—in time! Air Ex- 
press charge. $12.52! Other 
weights, any distance equally 
inexpensive and fast! 


| 1927 — 20TH YEAR OF GETTING THERE FIRST! — 1947 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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CRITICAL 
CONTROL 
POINTS 


NON-LINEAR 
POTENTIOMETERS 


Small Uniform Meter Scale with 
A Conventional Linear ‘Pot.’ 
Total Celibration Error + 3% 


Expanded Logarithmic Dial Scale with 
A Fairchild Non-Linear ‘Pot.’ 
Total Calibration Error + 1% 


Study the calibration sketches shown above. They illustrate how 
a precision Fairchild non-linear potentiometer—which permitted 
the uniform scale to be arbitrarily expanded into a logarithmic dial 
that provided a more readable calibration control at critical points 
—successfully replaced a less accurate linear potentiometer and a 
difficult-to-read meter. The change-over to a Fairchild non-linear 
potentiometer tripled the accuracy of control, eliminated a meter 
and provided greater reliability under severe operating conditions. 
For data address: Dept. D, 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 


AND INSTRUMENT CORPORATION 


OR those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 





| General Electric Co., 


| Monsanto Chemical Co., 





General Electric Co., Section RIMA-678, 

Resin & Insulation Materials Div., 

Chemical Dept., Schenectady 5, N. Y. 

oon & Vose Co., Kast Waipoie, 
ass. 

Insulation Manufacturers Cerp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insuiator Co., Irving- 
ton 11, N 

Mica Insulator Co., Schenectady 1, N. Y. 
“‘Empire.”’ 

Mitchell-Kand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘*Peerless.”’ 

Schweitzer Paper Co., Chrysler Bldg., 
New York 17, N. Y. 


PAPER, TRACING. See 
Cloth.and Paper. 


PERMANENT MAGNETS. 
nets, Permanent, 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
** Ariaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

=— & Co., Inc., P. B., Indianapolis 6, 
n 

Revere Copper Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS 
TUBES 
monesate 


Tracing 


See Mag- 


AND 
General Electrie Co., Dept.. 
Thompson Rd., Syracuse, . 
Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 


PHOTOELECTRIC CONTROLS 

Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Los 


Angeles 3, Calif. 
Mercoid 4213 Belmont 
Chicago “**Visaflame.”’ 
Sigma Instruments, Inc., 60 Ceylon, Boston 

21, Mass. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Westén Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 6, > & 
**Photronic.”’ 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


Ave., 


| PILES, CARBON RHEOSTAT. See 


Carbon & Graphite. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 
Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene 

Polyamide (Nylon) 
Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride Acetate 
Vinylidene Chloride 
Polytetrafluorethylene 

Allyl Resin 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45. 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

du_ Pont de Nemours & Co., Inc., E. 1. 
Plastics, Room 137, Arlington, N. J. 
(ADGHKP) “‘Lucite,’’ ‘‘Polythene,” 
**Teflon.”’ 

Durez Plastics & Chemicals, Inc., 69 
Walck Road, North Tonawanda, N. Y. 
(E) Casting Resins) 

General Electric Co., Section I-15, Plas- 
tics Div., Chemical Dept., 1 Plastics 
Ave., Pittsfield, Mass. 

Goodrich Chemical Co., B. F., Dept. I-9, 
Rose Bidg., Cleveland 15, Ohio, “‘Geon,”’ 
“*Kriston’’ (MQ) 

Plastics Div., 


Springfield 2, Mass. ‘‘Cerex,”’ “‘Lustron,” 
**Fibestos,”’ “*Nitron,”’ **Resimene,”’ 
“*Resinox,” ‘‘Styramie’’ (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Ca., 2187 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

Amsrtesn, Snaigter Corp., New Freedom, 
ae ” 

Barber-Colman Ce., Rockford, Il. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicage 51, lil. 


Commercial Piasties Co., 201 N. Wells, 


Chicage 6, Hil. 


| Consolidated Molded Products Corp., 309 


Cherry, Scranton 2, P. 


| a. 
Electric Auto-Lite Co., Bay Mfg. Div., Bay 


City, Mich. 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y. 
General Electric Co., Section 1-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘"Textolite.”’ 


oe Industries Co., Dept PL, Elyria, 

2. 

Hopp i*e Inc., 460 W. 84th, New York 
1, ° . 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio, 

Midwest Molding & Mfg. Co., 3383 N 
Whipple, Chicago 12. Ill 
Northern Industrial Chemical Co.. 1-11 
Elkins, South Boston 27. Mass. 
Phaw Plastics Corp., 25 Foster, Worces- 

ter 8, Mass, 

Plastic Insulator Co., Inc., 369 Lexingtos 
Ave., New York 17, N. ¥ 
Richardson Co., Melrose Park, In 

“*Insurok.”* 
Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, Tl 
Surprenant Electrical Insulation Oo., 
198 Washington St., Boston 8, Mass. 
Bynthane Corp... 2 HKiver Kuo Cor 
Van Norman Molding Co., 4631 8. 
tage Grove Ave., Chicago 15, Ill. 
Watertown Mfg. Co., 700 Echo Lake Rd, 
Watertown, Conn. 
PLASTICS—LAMINATED 
FABRICATORS 
Barber-Colman Co., Rockford, Ill. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, . 
Continental-Diamond Fibte Co., Newar 
13. Delaware 
Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. ; 
Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 
General Electric Co., Section I-15, Plas- 
tics Div., 1 Plastic Ave., Pittsfield, 
Mass. 


General Industries Co., Dept PL, Elyria, 
Ohio. 

Hopp Press, Ine., 460 W. 34th. New York 
se ae 


Husite Div.. The Husite Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 

Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio. 

adlan” Velour Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 848 N. 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-1) 
Filkins. South Boston 27 

Plastie Insulator Co., Ine., 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Mm. 
**Insurok.*’ 

Rogan Brothers, 2001 8. Michigan Ave.. 
Chicago 16, Ill. 

Gynthane Corp., 2 River Road Maks. Pa 
Yun Norman Molding Co., 4631 8. Cot- 
tage Grove Ave., Chicago 15, Ill. 


PLASTICS, LAMINATED (Sheets, 


Rods & Tubes) 
S., 7-11 Montgomery, HiD- 


Bakelite Corp., Unit of Union Carbide & 
carbon Corp., Dept. 45, 30 E. 43nd, 
New York 17. N. Y¥ 

Continental-Diamond Fibre Co., Newark 
13. Delaware 

Durez Plastics & Chemicals, Inc., 69 
- Walck Road, North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32. Ohlo. 

General Electric Co.. Section 1-15, Plastics 
Div.,. Chemical Dept.. 1 I’lastics Ave., 
Pittsfield, Mass. ‘“Textolite.” 

Insulation Manufacturers Corp., 
Washington Bivd., Chicago & 

Mica Insulator Co,, Schenectady 1, N. Y. 
**Lamicold.”’ 

Monsanto Chemical Co., 
Springfield 2, Mass. 7 

National Vulcanized Fibre Co., Wilming- 
ton 99. Del. ‘‘Phenolite.”* 

Richardson Co., Melrose Park, MM 
**Insurok.”” 

Bynthane Corp.. 2 River Road. Oaks, Pa. 

Westinghouse Electric Corp.. P O a 
968, Pittsburgh 30, Pa. ‘‘Micarta. 


PLATING GENERATORS. See 
Motors and Generators. 


Plastics Div., 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
Baker & Co., Inc., 113 Astor, Newark 5. 


N. J. 
Brainin Co., C. 8., 233 Spring, New York 


, w. F. 
ound Plate Div.. Metals and Controls 


Corp., Attleboro, Mass. 
Handy & Tiarman, 82 Fulton, New York 
7, N 


5 ihe We 
Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS and CAPS. ATTACHMENT 

Allied Electric Products. Ine, 176 Colt, 
Irvington, N. “Spring Action 

General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge 
port 2. Conn. 

Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co.. M. D., 525 Centre) 
Ave., Pontiae 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS. RADIO 
Alden Products Ce., Broekton 64P, Mass. 


Federal Telephone and Radio Corp., 
T1168, 67 RBroad, New York 4, NY 
Johnson Co., E. F., Waseca, Minn. 


3200 Belmont 
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Cut-out view shows construction; 
note product visibility. 


As utility line holder ond reel 






Showing parts detached 
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Proven Dependability Since 1929 


Complete range 

of designs and 

capacities up to 
30 amperes. 


Write for 
Bulletin M10 







POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 


SPEEDCRAFT 


WIRE 
STRIPPERS 


ore the rich results of 20 
years of building and im- 
proving Wire Stripping Ma- 
chinery and solving the 
difficult problems of many 
large and well known pro- 
ducers everywhere—in War 
and in Peace. 

Every SPEEDCRAFT repre- 
sents a pledge to develop 
to the utmost the durabil- 
ity and usefulness of con- 
struction and design, and 


So, the speed and quality of 


& production. 


Write for complete information — sending wire samples — no- obligation. 


WIRE STRIPPER co., 1729 Eastham Ave. 


E. Cleveland, Ohio 
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PAT. No. 2124512 
Other Potents Pending 


Yflp Th erie nsien CHEMICAL CO. 


7-11 ELKINS ST. 


441 Lexington Ave., 
Vanderbilt 6-1684 


~ POWREX MERCURY SWITCHES 











? 
s puck... 


You don't need to be a fisherman to appreciate 
this story. When the makers of Cortland’s Fly Rod 
Line asked Northern's cooperation in perfecting a 
new deluxe case, fishermen everywhere were in 
luck. For Northern skill and ingenuity not only de- | 
signed, engineered and molded a plastic container 
providing maximum protection and product visibility, | 
but one with a permanent re-use value — a unique | 
plastic reel for transferring line from container to i 
fishing reel, and for storing and carrying the line | 













after use. For open display, base is simply set on 
inverted transparent plastic cover — in seconds. If 
you are casting about for better ways of doing 
things, drop us a line. To keep up with the times, use 
plastics; to keep ahead, use Northern's designing, | 













engineering and molding facilities. 






SO. BOSTON, MASS. SOU. BOS. 4240 
BRANCH OFFICES: 
P.O. Box 476, Rochester 2, 
Charlotte 3270 





P.O. Box 5604, Phila. 29, Pa 
Tel 


New York, N. Y N. Y. 






Tel Victor 8679 





38 Years of Plastic Molding Experience 











CHICAGO Sof. TRANSFORMERS 


Designed for simple conversion of domestic radios and electrical 
appliances to the 220 or 230-volt power supplies common in many 
foreign countries. Locking slide switch adjusts to whichever of 
two primary voltages provides best output at local voltage vari- 
ations. Insulated 7-foot cord and plug on input side, standard 
female receptacle on output side. “Sealed in Steel’’ construction 
assures lasting efficiency in tropical and other adverse climates, 
incorporates vacuum-impregnated core and coil in compound- 
filled, drawn steel case. Three sizes: 50, 100, and 150 load watts. 


Write for further details and prices 
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Division of Essex Wire Corporation 
















3501 ADDISON STREET + CHICAGO 18, ILLINOIS 














For Superior Performance.... 


















































































































































































SHEETS 














EXTRUSIONS 














CUT AND 




















MOLDED PARTS 




































Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 

























































Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 





















































Howard B. Jones Div., Cinch Mfg. Corp. 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUGS and RECEPTACLES, POWER 

arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

Mines Equipment Co,, 4223 Clayton Ave., 


St. Louis 10, Mo. 


PLUNGERS, DASHPOT. 
& Graphite 


See Oarbon 


.PORCELAIN. See Ceramics. 


POSTS, BINDING 

Chase Brass & Copper Co., 
bury 91, Conn. 

Millen Mfg. @o., Inc., 
change, Malden, Mass. 


Inc., Water- 


James, 150 Ex- 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. 


ment; 


See Oe 
Wax and Compounds. 


POTS and LADLES, MELTING 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., Dept. 8, 565 N. 
Chestnut, Ravenna, Ohio. 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushing-. 
Contacts ) 

Callite Tungsten Corp., 544 


9th, Unior 


City, N. J. 
a Corp., Amplex Div., Detroit 31, 
ch. 
Gibson Electric Ce, 8349 Frankstown Ave.. 
Pittsburgh 21, Pa. 
supe Bronze Co., 570 Mill. New Castle, 
Mallory & Co., Inc., P. R., 
Moraine ae Division, General Motors, 
Dayton, Ohio. 


Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 


Indianapolis 


Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 16@ Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St 
Paul 1, Minn. “ATR.” 


Federal Telephone and Radio C » Dept. 
F-116, 67 Broad, New York 4, N. Y. 
Ine., P. RB., Indianapolir 


Mallory & Co., 
6, Ind. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,”’ 
“*‘Multipress,”” “‘Multi-Units.” 

Lake Erie Engineering Corp.. 878 Wood 
ward Ave., Buffalo 17, N. Y. 


PRESSES, PUNCH 


Black & Webster, Inc., Dept. E3, 126 
Massachusetts Ave., Boston 15, Mass. 

PRINT MACHINES, Black, Blue, 
Brown, White 

Ozalid Div., General Aniline & Film 
Corp., Dept. 304, Johnson City, N. Y 

PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 1038 
Hawthorne, Hartford, Conn. 
Euclid Electric & Mfg. Co.. The, 1835 


Charadon Rd., Euclid 17, Ohio. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 


Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleve- 
land 8. Ohio. ‘*‘Namco.”’ 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Trumbull Electrie Mfg. Co., Plainville, 
Conn. 

Westinghouse Electric P. O. Box 


Corp., 
868, Pittsburgh 30, Pa. Fs 


PYROMETERS, POTENTIOMETER 
Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 
Lewis Engineering Co., Naugatuck, Conn. 


| Minneapolis-Honeywell Regulator Co., 2685 


Fourth Ave., S., Minneapolis 8, Minn. 


| REACTORS. -See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 






ELECTRICAL MANUFACTURING 


RECTIFIERS, ORY METALLIC 


Cambridge Thermionic Corp.. 458 Concord 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Kectifiers, Inc., 737 N. Enos 
St., Indianapolis 2, ind. (Magnesium 
Copper Suiphide) “‘Lektran.” 


Pansteci Metallurgica: Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Kadio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 

(Selenium) 

General Electric Co., Section 
Appliance & Merchandise Dept., 
port 2, Conn. (Copper Oxide, Selenium) 
““Tungar.”’ 

Mallory Co., Inc., P. R., Indianapolis 6 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., Dept. 8-44, 251 
W. 19th, New York 11, N. Y. (Selenium) 
**Seletron.’”’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif 
(Selenium) *°'S.C.A.’ 

P. O. Bor 

(Copper Oxide) 


Y52-822, 
Bridge 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 
“*Rectox.”’ 


RECTIFIERS, MERCURY ARC 
Federai Telephone and Radio Corp., 
F-116, 67 Broad, 

General Electric Co., Section E668,55, 
Apparatus Dept., Schenectady 5, N. Y 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


REELS, CORD 
Vacuum Cleaner Corp. of America, 1724 
W Indiana Ave., Philadelphia 82, Pa 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


REGULATORS, TEMPERATURE. 
Thermostats. 


REGULATORS. VOLTAGE. See also 
Transformers, Variable-Voltage 
Burlington Instrument Co 518 Fourt 

Burlington, Lowa. 
Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y 
R-B-M Division, Essex Wire Corp., Dept 





Dept 
New York 4, N. Y 


See 


See 


D-8, Logansport, Ind. 

Raytheon Mfg. Co., 190 Willow, Walthain 
54, Mass. 

Bola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 


Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y 


RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind 
(Mercury) ‘‘Adlake.’’ 

Advance Electric & Relay Co., 1260 W 
2nd, Los Angeles, Calif 

Allen-Bradley Co., 1316 8. Second. Mi) 
waukee 4, Wis. 

Allied Control Co., Inc., Dept. B, 2 Eas 
End Ave New York 21, N. Y. 
American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. “Aga 
stat.’’ 

American Kelays & Controls, Inc., 2555 


Diversey Ave., Chicago 47, IIL 


Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Meta! 
Bulb Type) 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 


Micro-adjustment) 


Cramer Co., R. W., River 8t., Center 


brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div 
275 Lakeside Ave., West Orange, N 
(Thermal) 


Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio C , Dept 
F-116, 67 Broad, New York 4, N. Y 

General Electric Co., Section £668-5: 
Apparatus Dept., Schenectady 5, N. Y 

Guardian Electric, 1627 H. W. ‘Walnut 
Chicago 12, Il. 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. (Time Delay) 

Jefferson Electric Co., Bellwood, Ill. 

Leach Relay Co., 5915 Avalon Blvd., 
Angeles 3, Calif. (Electronic) 

Mercoid Corp., 4213 Belmont 
Chicago 41, Ill. 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ml. 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicago 6, Ill. 

R-B-M Division, Essex Wire Corp., Dept 
D-8, Logansport, Ind. 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Struthers-Dunn, Inc., 
Philadelphia 7, Pa. (Mercury) 

—— Electrie Mfg. Co., Plainville 
onn. 

Ward Leonard Electric Co., 34 South 8t 
Mount Vernon, N. Y. 

ee Electrie Corp., P. 0. 

Pittsburgh 80, Pa. (Time Delay 

webtte Electrical Instrument Corp., 6 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi 
cago, 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Oo: 
tactors; Switches. 


Lae 


Ave 


150 =N. 13t 


Bor 





R-10 
REVERSE SWITCHES 


The Type R-10 Re- 
verse Switches have 
been designed for con- 
trol of A.C. and D.C. 
motors on machine 
tools, small hoists and 
industrial machinery. 
Their maximum rating 
is 3 H.P. on 440 V. 
3 phase A.C. 


These switches use 
silver tipped micro-processed beryllium 
copper fingers and silver stationary con- 
tacts. 


Operation is by pistol grip handle, with 
or without spring return to ‘the OFF posi- 
tion, rope operated lever, or pendant 
mounted thumb button. 


ASK FOR BULLETIN 1002A-EM 


alee ee 


1335 CHARDON RD. EUCLID 17, OHIO 


... Works better 
PORTLAND-MONSON SLATE co.| |IN ANY OUTLET! 


It’s the shape and independent 
0, ‘ action of each blade in a Spring- 
Quarriers of Action plug that ie 
contact at all times. No more 
a Monson Slate tampering with blades to make 
& them fit worn outlets. No more 
for Electrical worry about product failure or : ; 
SY Purposes poor performance due to faulty ea 
Natural, Black, Oil Finish contact. 
° rs That’s why the original Spring- 
Office: : Quarries: ‘Action plugs—over 300 million 
Portland, Maine Monson, Maine now in use—are still the best 
plugs on the market. They are 
standard for thousands of electri- 
cal manufacturers, contractors and 
SC REW MACHINE BR maintenance men throughout the ASSEMBLY 
ODUCTS world. There’s a Spring-Action PLUGS 
plug in rubber or plastic for every 


AND purpose. 


For dependable, positive con- 
tact, standardize on Spring-Action 


fF: Be 2. 4 METAL? SPECIALTIES 


Modern plant equipped to 
produce accurate work in plugs. 
all metals. 


. 


WRITE FOR LITERATURE 
Send your specifications to ‘““CORD-CLAMP”’ 
us for prompt estimates Manufactured exclusively by ATTACHMENT 
without obligation. PLUGS 


LINDEN &CO., Inc. | J \RRla Mm amae ee Ue Tee 


10-82 Baker Street 68-98 Coit Street, Irvington 11, N. J. 
Providence, Rhode Island ye B 
Ten Sal AS 
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!Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 


ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


HEATING ELEMENTS? 
HEATING UNITS? 


Write us regarding. your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 


OR REVERSING 


G 
e WITH OR wiTHouT 


IN 
@ ENGINEER! MPARY @ Roe 


kford, Hl. 
BARBER-COLMAN CO 





RESISTANCE ALLOYS 
Driver Co., Wilbur B., 
Ave., Newark 4, N. J 
Driver-Harris Co., 
““Chromax,”’ 
Hoskins Mfg. 
“Chromel.”’ 


150 Riverside 


Harrison, N. J. 
“"Nichrome.”’ 
Co,, Detroit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Section Y52-822, 
Applian. & Merchandise Dept., Bridge- 
port > 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, 1. ““Cordohm.” 


RESISTANCE WIRE. See Wire, Re- 
Sistance. 


RESISTORS, INSTRUMENT and 
RADIO 
Allen-Bradley Co., 


1316 8. Second, Mil- 
waukee 4, Wis. 


Amperite Co., 561 Broadway, New York 12, 
N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. ¥ 

Electrical Reactance Corp., Franklin 
ville, N. Y. ‘‘Hi-Q.’ 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Eleme * Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

— Co., Inc., P. R., Indianapolis 
. Ind. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Il. “Brown Devil,” “Corrib,” 
“*Dividohm,”’ “Rite Ohm,” “‘Wirewatt.’’ 

Resistors, Inc., 2247 Indiana Ave., Chi- 


cago 16, 
Sprague Electric Co., North Adams, Mass. 


Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co, H. W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5. N. J. 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
Foot & knee controlled) 

a a = ance Corp., Franklinville, 


Y. 

General Electric Co., Section mere 12, 
Apparatus Dept., Schenectady [i ie 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

— & Co., Inc., P. R., Indianapelis 

Ohmite. eMte. Co., 4804 Flournoy, Chieage 

Ine., 2247 Indiana Ave., Chi- 

cago 16, Til. 


Sprague Electric Co., North Adams, Mass. 
“*Koolohm,”” ‘‘Megomax.’ 

Ward Leonard Electrie Co., 384 South, 
Mount Vernon, N. Y. 


Resistors, 


RHEOSTATS, INSTRUMENT and 
RADIO 


Allen- Bee Se 1316 8.. Second, Mil- 


waukee 4 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Euclid Electric & Mfg. Co., 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera & Snstrement Corp., 
P< + 88-06 Van Wyck Blvd., Jamaica 


Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance "Co, 401 N. Broad, 
Philadelphia 8, Pa. 

ar & Co., Inc., P. R., Indianapolis 


Ind 

Otte Mfg. Co., 4804 Flournoy, Chicago 

Ward —_ Electric Co., 84 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 
Allen- Bremer on. 1316 8. Second, Mil- 


waukee 4, 
ee Co., Lake at 


Electrical 
Fourth, Racine, Wis. (Foot & Knee 
Section pee 55, 


Control) 
General Electrie Co., 
Apparatus Dept., Schenectady 6, _ 4 
International Resistance Co., 401 N. Genk 
Philadelphia 8, Pa. 
National Electric Controller Co., %309 
Ravenswood Ave., Chicago, Ill. 
om | Mfg. Co., 4804 Flournoy, Chieago 
Rex Rheostat Co., Baldwin, L. I.. N. Y. 


Ward Leonard Electrie Co., 84 South, 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 
Hillsdale Commutator Co., Hillsdale, Mich. 
Makepeace Co.. D. E., Attleboro, Mass. 


(Precious Metal) 
Wesche Electrie Co., B. A., 1626-15 Vine, 
Cinctanati 10, Obie. ‘“Welco.” 
Wilson Co., H. A., 105 Chestnut, Newark 
5. N. J. (Precious Metal) 
RINGS, RETAINER and SNAP 
Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. “Snap Clip.” 


Garrett Co., Ine., George » 1421 Chest- 
nut. Philadelphia 2, Pa. 


IiMnois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill, 
National Washer Co., Newark 5, 


Waldes Kohinoor, Ine., 47-10 Austel Place, 
Long Island City 1, N. ¥. ‘‘Truare.”’ 


RIVET SETTING MACHINES 

Chicago Kivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, Il. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

RIVETS. See Fasteners. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-87, Akron, 
Ohio. 

Sponge Rubber Prod. Co., Derby, Conn. 

United States Kubver Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Com- 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 
a Co, 24 E. 2lst, New York 


Lock 


See Bearings, 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics 

All-Metal Serew Products Co., Inc., Dept. 
EL, 33 Greene, New York i3, se 

ss & Co., Inc., 70 Baker, Providence, 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
National Acme Co., 170 E. 18lst, Cleve- 


land 8, Ohio. 
Plainville, Conn. 


Peck Spring Co., 
Beovill Mfg. Co., Waterville Screw Prod- 


ucts Div., Waterville 48, 
SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALING COMPOUNDS. See Oe 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
ae; Ce., Palmyra, N. Y. 


Gits Bros. Mfg. Co., 1840 8. Kilbours 
Ave., Chicago 28, Ti. 


SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instrv- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
Beker & Co., Inc., 118 Astor, Newark 5, 


N. J. 

Brainin Co, C. 8., 238 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 


cago, Ill. 
General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. 
Bee 4 Harman, 82 Fulton, New York 


5 ake 
Makepeace Co., D. E., Attleboro, Mass. 
— = Co., Ine., P. B., Indianapolis 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


See Steel, 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ii. 

Mitehell-Rand Insulation Ce., Ine, 61 
Murray, New York 7, N. Y. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


ELECTRICAL MANUFACTURING 

















BLACK6:9 MAGICMN} | HH 4 4/h} 


(THE BETTER OXIDE BLACK) 


The concentrated heat of a soldering iron soon discolors most fin- 
ishes. Black-Magic is used on the barrel of this iron because it 
overcomes that trouble. 


Black-Magic overcomes many finishing troubles. It is an effec- 
tive protection against heat, corrosion, perspiration, gas 
fumes; and its deep, rich black greatly improves sn 
article’s appearance. Because of these qualities, 
Black-Magic is ideal for stove parts, appliances, 

tools, cutlery, arms—wherever stability and 
service life are important. 





Black-Magic is not a coating; actual penetration 
is .0001”. It is very flexible. Products may be 
formed after processing—often a big advantage. 
It is also a fine bond for paint and lacquer. 
Chemical reaction at 300° F. For iron ard al 
steels except stainless. There 2re also Black.- 
Magic baths for zinc, copper, brass and cad 
mium. Simple to set up, easy to work. Serd 
for samples and data. 








SILCO A GLASS-BASE SPRAY COAT FOR STEEL AND 
BRASS—PROTECTS, BEAUTIFIES. Write for samples. 


NEW YORK: ST. LOUIS: 


Lacquer Finishing Co, Inc, FVIRGT TART TCISD RT TATTLE (6.5 Robins & co 


New York, N. Y. 





C. D. Hamilton, MODERN ia. e FINISHES DALLAS, TEX.: 
Fayetteville, N. Y. [a 2446 MAIN ST., (Stratford) BRIDGEPORT, CONN. EK) Texokana Supply Co. 
CLEVELAND: —E “ae DETROIT 
“0 : GLACK-MAGIC OXIDE BLACKING SALTS . 
pune Feet & WITCH-DIP & WITCH-OIL FINAL FINISHES ’ & wear qeeatine SALTS. casamene. ere The Danell Co. 
PHILADELPHIA: MILWAUKEE: 


Albert Prints, Germantown LOS ANGELES: Barber-Webb Co —OAKLAND: Ceo. A. Kushman Co. A-B Plating Co. 


ILSCO 


CONNECTORS 








SEAMLESS COLLARS 
MAKE THEM STRONGER 


ALSO: NOTE THESE FEATURES: 







STRONGER CONNECTION .. . because wires 
are wedged into V-bottom 
STRONGER GRIP . . . because top pressure 


bar is serrated 
STRONGER PRESSURE .. . because deep boss 
provides more threads. 


ILSCO COPPER TUBE AND PRODUCTS, INC. 


CINCINNATI, OHIO 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE Corp. | 











cae if 


56 BEEKMAN STREET NEW YORK, N. Y. 


MIL ae ee 1 
230 Park Avenue. A a ay 35 E. Wacker Drive. Chicag 


New Y 
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Adlake Plunger-type 
Mercury Relays can be 
used as controls in so 
many jobs—from air con- 
ditioning to burglar 
alarms. They’re always 
dependable and tamper- 
proof. Here’s why: 


@ Hermetically sealed 
contact mechanism—im- 
pervious to dust, dirt and 


. ADLAKE RELAY 
moisture. 


MODEL NO. 1040 
@ Liquid mercury-to-mercury contact—no 
burning, pitting or sticking. 


@ Armored against outside vibration or impact 
—designed for either stationary or moving 
equipment. 


Remember, whatever your relay needs may be, 
there’s an Adlake Relay to do the job. So write 
today for free, illustrated folder. No obligation, 
naturally. Address: The Adams & Westlake 
Company, 1108 N. Michigan, Elkhart, Indiana. 


THE 


Adams & Westlake 


COMPANY 
Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of Adiake Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 


SLOT INSULATION. See Fabrica, 
insulating; Mica; Paper, insuiating 
Tubing & Sleeving, Vartintres 


SLOTTERS, MICA. 
Saws and Silotters. 


See Commutator 


SOCKET SCREW KEYS 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Co., Bux 54 
Jenkintown, Pa. ‘‘Hallowell.’’ 


and 


SOCKET SCREWS. See 
(Serews, Set & Cap). 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electric Co., 1038 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W. Hubbard. Chi 
cago 22, Ill. (Pilot) 

General Electric Co., Section Y52-822, 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

McGill Mfg. Cbd., Inc., 
**Levolier.’” 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Federated Metals Div. American Smelting 
& es Co., 120 Broadway, N. ee 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 389, Ill. “‘Acid-Core,’’ **Rosin- 
Core 

Ruby Chemical Co., 60 McDowell, Colum- 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 

Burnley Battery & Mfg. Co., North East, 
ve 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Rubber 
Chemicals Div. F-7, Wilmington 98, 
Del. 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, IN. 

Ruby Chemical Co., 60 McDowell, Co 
lumbus 8, Ohio. 


SOLDERING IRONS 
American Electrical Heater Co., Detroit 


2, Michigan 
Section E668-55, 


Fasteners 


Valparaiso, Ind 


General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y 
““Calrod.”’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. “Thermo-Grip’’ Grip 
Tools. 

Stanley Electric, New Britain. Conn. 

Vulean Electric Co., Danvers 2, Mass 
**Mercury.”’ 


SOLDERLESS CONNECTORS. Seer 
Connectors, Wire & Cable 


SOLENOIDS 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Eastern Air Devices, 588 Dean, 
Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section E#é8-55, 
Apparatus Dept., Schenectady 5, N. Y. 

Guardian Electric, 1627D W. Walnut St., 
Chicago 12, Ill. 

Jefferson Electric Co., Bellwood, Ml. 


Ine., 


| National Acme Co., 170 E. 18ist, Cleve- 


land 8, Ohio. ‘““Nameco.” 
Phillips Control Corp., 612 N. Michigan 
Ave., Chicago. Ill 
Chemicals Div. F-5. Wilmington 98, 
Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 
West Coast Electrical Mfg. Co., 10008 
S. Main, Los Angeles 8, Calif. ‘“Weaco.”’ 


SPEED INDICATORS. See 
Tachometers. 


| SPEED REDUCERS 


For Motorized Units, See Motors 
and Generators. 


| Janette Mfg. Co., 556 W. Monroe, Chicago 


6, im 


| SPLICING GUM and TAPE. See 


Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 
Berea Rd., Cleveland 7, Ohio. 


SPRINGS. COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, III. 

American Stee! & Wire Co., Cleveland, 
Ohio. “USS.” 

Barnes Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Garrett C>., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 


117 & 


Gibson Co., William D. (Div 
Spring Corp.), 1800 
Chicago 14, Il. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiae 12, Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill 

Lewis Spring & Mfg. Co., 
Ave., Chicago 47, Ill 

Paragon Spring Co., 
Chicago 44, Ill, 

Peck Spring Co., Plainville, Conn 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Koad, Cleveland 9, Ohio. 


Associated 
Clybourn§ Ave., 


2646 North 


4615 W. Fulton, 


STAINLESS STEEL. See Steel, 


Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Lil 

American Brass Co., Waterbury 88, Conn 

Barnes Co., Wallace (Div Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., Water 
bury ¥1, Conn 

Electric Auto-Lite Co., Toledo 1, Ohio 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio 

Gibson Co., William D. (Div., Asso 
ciated Spring Corp.), 1800 Clybourn 
Ave., Chicago 14, Ill 

Garrett & Co., Inc., George K., 1421 Chest 
nut. Philadeiphia 2, Pa. 

Hoagland Mfg Co Ir 
Bridgeport 4, Contr 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill. 

Linden & Uo Ine., T0 Baker, Providence 
Rk. 1 


4415 W. Fulton, 


Winton 


Paragon Spring Co., 
Chicago 44, IIL. 
Patton-MacGuyer Co., 17 Virginia Ave.. 
Providence 5. R. IL. 

Raymond Mfg Co., Div., 
Spring Corp. Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio, 

Scovill Mfg. Co., 18 Mill, Waterbury 9) 
Conn 

United-Carr Fastener Corp., Dept. E-1, 
Cambridge 42, Mass. 

Wenco Mfx Co., 1140 W. Hubbard, Chi 
cago 22, Ill 

Whistler & Sons, Inc., 8. B., 753 Mili 
tary Road. Buffalo 17, N. ¥ 

Worcester Pressed Steel Co 609 Barber 
Ave., Worcester 6, Mass. “‘Presteel 


Associated 


STAMPINGS. NON-METALLIC 

Baer Co., N. S.. 7-11 Montgomery, Hill 
side, N. J. (Fibre) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (Plastics) 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controller 
Motor. 


STEATITE. 


STEEL—Commercial 

Grades 
Alloy (A) 
Bars (B) 
Carbon (Cc) 
Coated (D) 
Sheets and Strips (8S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing 

(See also Steel, 

Steel) 


Barnes Co., 
Spring Corp.), 
(Spring) 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 30, Pa. “USS.” 
“*Vitrenamel”’ (B-AC) (S-ACDEN) 
(T-ACN) 

Cold Metal Products Co., Youngstown 1 
Ohio “CMP Thinsteel’’ (S-ACNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa 

(8-CO) (Clad) 

Granite City Steel Co., Granite City, 
Il, (S-CEN) (Clad) 

Roebling’s Sons Co., John A., Trenton 2, 
N. J 


See Ceramics. 


Forms and 


(T) 
Electrical; also Wire, 


Associated 
(8-CO) 


Wallace (Div. 
Bristol, Conn. 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (BS-ACIEN) (T-ACN) 
Steel Tape Co. of America, Dept. D 
500 Grand, Jersey City 2, N. J. (C) 
Superior Steel Corp., Carnegie, Pa 
(ANS) (Spring) (Clad). ‘‘SuVeneer.”’ 
Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (T-ACN). 
Thomas Steel Co., Warren, Ohio. 
“‘Thomasstrip’’ (S-ACDO) 
Timken Roller Bearing Co., 
Ohio (B-A) (T-AC) 
Worcester Pressed Steel Co., 609 Barber 
Ave., Worcester 6, Mass. ‘“‘Presteel’’ 
(S-ACO) 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys. 


STEEL. ELECTRICAL (Silicon), 
Sheets and Strips. 
Carnegie-Illinois Steel Corp., 619 Car 
negie Bldg., Pittsburgh 30, Pa. *“‘USS’’ 
Follansbee Steel Corp., Pittsburgh 30, Pa. 
Granite City Steel Co., Granite City, M1] 


Canton 6, 


ELECTRICAL MANUFACTURING 





GAKER CONTACTS 


AND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may he specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, ete. 


LIGHT ASSEMBLIES We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 


AM ii NN 


TERMINALS === 


SMALL METAL STAMPINGS E 


In accordance with Customer's Prints 


m 


ACCURACY @ PRECISION @ REASONABLE CHARGES 


{| 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
177 Virginia Avenue, Providence 5, R. I. 


vy TUNNEL 
| 1| HAHEI I 


JONATA ATR ATT 


N 
| 


nt! 


BB rnin 6OUSE MILLIONS OF SNAP-CLUIPS 


ion... T 
RUBYFLUID FLUX * to speed production CUT COS 
oem : Try the BIG $1 Sample Snap-Clips provide a modern, streamlined, econom- 


PROOF’S is $e Sete ae Get '-  S ical, efficient, speedy method of attaching or joining 
of liquid and paste Rubyfiuid Flux . more : . . 
aed "tay Geek’ We Genes teat. Gbeedd te @ tubing, conduit, rubber, glass, tile, panel or part. 
better flux than you have ever used. 5 . 
Rubyfluid makes stronger, neater joints . . . All it needs is a a hand pressure snaps 


has no harmful or objectionable fumes .. . 
wets out freely. them on. 
We have a new booklet for the beginner in 


soldering, simplified instructions on “How to Snap-Clips are made from either round or flat wire 
Solder’ . . . it’s yours for the asking. 


RUBY CHEMICAL CO. to suit any particular fastening problem. 
Jp 59 McDowell St. Columbus 8, Ohio Write for samples. 


\ The CUYAHOGA SPRING Ce. 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10251 BEREA ROAD ° CLEVELAND 2 oR, 


\ 


10 
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CAN YOU 


t 


' it Seat 


A successful midwest fastening manufac- 
turer would like to hear from you if you have an 
idea for a new fastening product. It can be a 
metal, plastic, rubber or chemical product to be 
used either in industry or by the general public. 


* Our client is a highly reputable company 
whose present products are used in mass produc- 
ing industries. This company has a nation-wide 
sales organization with complete manufacturing 
facilities, including a well equipped engineering 
laboratory. 


Your information should be in the form of 
an issued patent or—in the interest of your own 
protection—should contain information from your 
pending application for letters patent. Those whose 
ideas are selected for further study will be con- 
tacted direct by our client. Product ideas judged 
worthy of purchase will be offered either a cash 
or royalty plan of payment. 


Business Reseorch Corporation 
79 West Monroe Street 
Chicago 3, Illinois 


| (0) 
| Ideal Industries, Ine. 


STENCIL CUTTING MACHINES 
Diagraph-Bradiey, Dept. D., 3746 Forest 
Park Bivd., St. Louis 8, Mo. 


| 
| STRAIN RELIEFS. See Grips and 
Olamps, Stain Relief. 


STRIPPERS. WIRE 
ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 , 8. Btate. 
Chicago 16 fil. 

aes Co., 24 E. 2ist, New York 


| Wenco Mfg. Co., 1136 W. Hubbard, Chi- 

| cago 22, Ill, ‘Simplex.’ 

| Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. “Speedcraft.” 


STRIPPING and CLEANING COM. 
POUNDS 

Oakite —o) Ine., 
York 6, a 

STRIPS, BLOCKS ana BOARDS, 
TERMINAL 

Aircraft-Marine Products, 1504 N. 
Fourth, seertnene Pa. MP.’ 

Baer Co., 8., 7-11 Montgomery, Hill- 
side, N. * 

Burke Electric Co., 379 W. 12th, Erie, 


Pa. 

Cambridge Thermionic Corv.. 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Federal Telephone and Radio Om. Dept. 
F-116, 67 Broad, New York 4, N. Y. 
Howard B. Jones Div. -, Cinch Mfg. Corp., 

2460 W. George, Chicago 18, Ili. 
Millen Mfg. Co., Ine.. James, 150 Ex- 
Mass. 


change, Malden, 
Northern Industrial Chemical Co., 1-11 
Elkins, South Boston 27, Mass. 
Mfg. ‘Co., Plainville, 


Trumbull Electric 
Conn. 


United States Instrument Corp., Dept. 2, 
19 8. Harrison, E. Orange. N. J 
Industrial Bldg. . Baltimore 


18-H Thames, New 


Inc., 


Wama Co., 


° 


| SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 

Float (Liquid Level) 
Limit (Snayp- Action) 
Magnetic 
Mercury 
Pressure (Diaphragm) 
Thermal 
Time 
Transfer 
Vacuum 
Canopy and Fixture 
Foot 


( 
Heater (Series Multiple) 
Jack, Key and Lever 


Panel 

Push Buiton Snap 
(Toggle, Slide, Rotary) 

Remote Controil 

Selector (Rotary Tap) 

Through-Cord Snap 

Centrifugal 


(See also Circuit Breakers; Push Button 
Stations; Contrullers, Motor; Relays, 
Timers) 

| Allen-Bradley Co., 1316 8. Seeond, Mil 
waukee 4, Wis. (ACEFIPR) 

Allied Control Co., Inc., Dept. B, . om 
End Ave., New "York 31, N. .¢ 

Arrow-Hart & Hegeman Electric NY ‘hos 
Hawthorne, Hartford, Conn. (ACDHK 
MPRT) 

Automatic Electrie Mfg. Co., 60 State 
Mankato, Minn. (G) 

Clare & Co., C. P., 4719 W. Sunnysice 
Ave., Chicago 30, Ti. (N) 

| Cramer Co., R. W., River St., Centerbrook., 
Conn. “Sauter” (G) 

Durakeol, Inc., 1010 N. Main, Elkhart, 
n 

Edison, Ine., Themas A., Instrument Div.. 
4 Lakeside Ave., West Orange, N. J. 


ructia Electric & Mfg. Co., 1885 Chardon 
Tet) Cleveland 17, Ohio (Euclid) 

Federal Electrie Products Co:, 5@ Paris, 
Newark 5, N. J. (D) 

| Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 


| (N8) 
| Fenwal, Ine., 51 Pleasant, Ashland, Mass 
““Thermoswiteh” (F) 
Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4 


Md. “* Amptrol.”’ 
General Electric Co., Section pnt -55, 
Apparatus Dept., Schenectady 5 N. Y. 


“Bwitchette” (ACDEFGHK MOPRST) 


| Guardian Electric, 1627-H W. Walnut 8t., 


Chicago 12, Ill. (CFGHN) 


Heinemann Electric Co., 99 Plum, Trenton. 
N. J. ‘**‘Heco” 
1008 Park Ave. 
Syeamore, Ill. (L) 


Jefferson Electric Co., Bellwood, Ill, (D) 

McGill Mfg. Co., Inc, Valparaiso, Ind. 
‘Levolier,”” “‘Twi-Lite’” (KP) 

Mallory & Co., Ine., P. E., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, Ohio ‘C) 

Mereoid Corp., 4213 Belmont Ave., 
Chieago 41. Ml. (ACDEF) 

Micro Switch Corp., Freeport, Tl. ‘*Temp 
Cop” (BFLS) 





Mines Equipment Co., 4223 Clayton Ave., 
St. Leuis 10, Mo. (waterproof) 

Minneapolis-Honeywell Regulator fo. 2685 
Fourth Ave §&., —_— ° Minn. 
“Con-Tac-Tor’’ (BDEF 


Mu-Switch Corp., Canton, Mass. (BE) 

National Aeme Co., 170 E. 13lst, c'eve- 
land 8, Ohio. “Namee” (BP) 

Ohmite Mfz. Co., 4804 Flournoy, Chicage 


44, In. (8) 
Powrex switch Co., O Box 206, Water 
town 72, Mass. iw 
R-B-M Division, Bssex Wire Corp., Dept 
D-8, Logansport, Ind. 
Robertshaw Thermostat Co., Youngwood, 
Pa. (FM) 
aneee” Thermostat Co., 108 Forest, 
Attleboro, Mass. “Klixon” (EF) 
Square D Co., 4041 N. Richards, Milwav- 
kee 12, Wis. (ACEFLOPR) 
e Carbon Co, St. Marys, Pa 
P-Slide) 
aumaheet: a 7 150 N. 18th, 
Philadelphia ‘a. 
— inc., Dept. H, Ashiend, Mass. 
Trumbull Electric Mfg. Ce., Plainville, 
Conn. (CFOP) 


Tuttle & Kift, le ane N. Monitor Ave., 
Chicago 39, 

Unimax Switch Corporation. 460 W. 84th, 
New York 1, N. Y. (B) 

United States Instrument Corp. 
19 8. Harrison, BE. Orange, 

Ward Leonard Electric 
Mount Vernon, N. Y. 

Westinghouse Electric 
866, Pittsburgh 30. 

Zenith Electric 
Chicago, Ill. 


TACHOMETERS . 

Bristol Company, 153 Bristel R&, Water- 
bury 91, Conn. 

Electrie Auto-Lite Ce., Telede 1, Ohie 

Ideal Industries, Inc., 1006 Park Ave, 
Sycamore, IIL 

Reliance Electric & Ea Ce., 1054 
Ivanhoe Road, Cleveland 18, Ohie. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 6, N. J. 


TAGS, TERMINAL 
National Band & Tag Ce., Dept. 9-537. 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufasturers Corp., 565 W. 
Washington Bivd., Chieage 6, Ill 

Minnesota Mining & Mtg. Ce., 900 Fau- 
quier Ave., St. Paul 6. Minn. ‘Reoteh 

Mitchell- Rand Insulation Co., Ine., 52 
Murray, New York 7, N. Y. 

Surprenant Electrical Insulation Co., 
198 Washington, Boston 8, " 


TAPE, ELECTRICALLY CONDUC- 
TIVE. See Fabrics Electrically 
Conductive 


TAPE, INSULATING. See 
Insulating; Sleeving 
Asbestos; Tape, Friction 
Splice; Tape & Sheeting. 


See Mica. 


See Lugs and 


Appliance & Merchandise Dept., Bridge- 
Incsietion Manufacturers Corp., 565 W. 

eee Meeks 4228 Clayton Ave., 
Mitchell-Rand Insulation Cee 

198 Washington, we - 8, Mass. 
TAPE, MAGNETIC RECORDING. See 
TAPE and SHEETING, SYNTHETIC 

RESIN 
Surprenant Electrical _, 
Keuffel & Esser Co., Hoboken, N. J. 
TERMINAL BLOCKS. See Strips, 

Terminals. 

See 

TESTING LABORATORIES 


TAPE, FRICTION and SPLICE 
General Electric Co., Section Y52-823, 
t 2, Conn. 
Goodrich, B. F., Dept. EM-87, Akron, 
Washi Blvd., Chicago 6, Ill. 
uvtaeien Vorulah & Insulator Go., Irving- 
Mines Equipment Co., 
St. Louis 10, Mo. 
Ine., 5) 
N York 7, N 
oummnate ‘Tlectrical oo Co., 
ited States Rubber Co., 1250 Avenue 
"7 the Amerieas, New York 20, N. Y. 
Magnetic Recording Tape. 
TAPE, MICA. 
New Jersey yd Finishing Co., Wood- 
bridge, N. “Vartex " 
Insulation Co., 
198 Washington, Boston 8, 
TAPES, MEASURING 
TEMPERATURE CONTROLS. See 
Switches; Thermostats. 
Terminal. 
TERMINALS. 
TESTING INSTRUMENTS. 
Instruments. 
Electrical Testing Laboratories, 2 East Ené 
Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches. 
THERMOCOUPLES 


Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section E668-55, 
acta th PS gga, © 
ns g. \e 
Lewis Engineering Co,, Naugatuck, Conn. 
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SYNCHRONOUS 
CAPACITOR TYPE 
MOTOR 


This new Cyclohm 29 Size has no equal as a syn- 
chronous, capacitor type motor for recording, tape 
pulling, facsimile work and other jobs which require 
a quiet, smooth, vibrationless motor. Internal 
rotor slots permit a higher starting torque and a 
quieter performance. Substantial cap seats, turned 
in the frame and end caps, ensure perfect rigidity, 
accurate bearing alignment, uniform air gap, and a 
vibration-free motor. Supplied with either ball bear- 
ings or sleeve bearings — in ratings of 1/100, 1/75 
and 1/50 horsepower, 1800 r.p.m., 115 volts, 60 
cycles. Write for complete information. 


CYCLOHM MOTOR CORP. 
5-17 46th Road, Long Island City 1, N.Y. 


Ss/ SYLVANIA ELECTRIC PRODUCTS a“ded- 


e Prompt Deliveries 
Bakelite Molded Slip Rings of superior 
quality and construction built to reduce 
your costs and give infinitely longer life- 
‘ in-service. Also Mica Insulated Types of 
: Slip Rings built to your specifications. 


e Lower Costs 


Our production facilities are geared for 
volume requirements. Consequently we 
can offer you a superior product at lower 
cost. 

| 


@ Photo Flash Control ¢@ Instrument 
@ Television @ Radio e Electronics 


and Industrial Applications 
e Electrical Coil Windings 


@ To Your Specifications 


Each ring is manufactured to your specifi- 
sults from Superior Quality. ; — ae cations. Send blueprint or design for 


Dependable Performance re- 
Instrument Makers of distinc- 
tion use Dinion Transformers 
and Electrical Coil Windings. 


Manufactured to specification 
or designed to meet particu- 


man production, | HILLSDALE COMMUTATOR CO. 


Specialists in Difficult Designs EB 190 North West Street Hillsdale, Michigan 


DINION COWL CO., INC. sawesie WUD Men, Pre 
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First—HOW GOOD DOES THAT SPRING REALLY 
NEED TO BE? Are close tolerances, rigid inspections 
really necessary? They add to costs. 

Next—Could it be designed some simpler way that 


would cost less to produce? Is special material really 


necessary? Has your spring maker the equipment best 
for your job? 


ally help. 


We can usu- 


Let’s work on it together. 


WRITE, WIRE or PHONE 
ILLINOIS COIL SPRING COMPANY 


2100 N. MAJOR AVENUE . CHICAGO 39, ILLINOIS 
TELEPHONE: BERKSHIRE 6461 0 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


“Dano — Co., 


Rockbestos Products Corp., 838 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohie. 

Comeney Sune Machine Co., Rochester 
i, Be. 

United States Gauge Div., Ameriean Ma- 
chine & Metals, Inc., Sellersville, Pa 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 

“*Max-Min.” 


THERMOPLASTIC WIRE. 
and Cable. Insulated. 


THERMOSTATIC BIMETALS 
“ee & Co., Inc., 113 Astor, Newark 


N. 
Brainin Co., > 8., 233 Spring, New 
York 13, N 
544—39th, Union 
1608 Beard Ave., 


See Wire 


Ca ame AY Corp., 
City, HM. 3. 

Chace Co., W. M., 
Detroit 9, Mich 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass “*Truflex."’ 
Makepeace Co.. D. E., Attleboro, Mass 
Wilson Co, H A.. 105 , Chestnut, New 

ark 5, N. J “Wilco.” 


THERMOSTATS 

Barber-Colman Co., Rockford, Mm 

Bristol Company, 153 Bristol Rd., 
bury 91, Conn 

Cam-Stat Ine., Div ‘Paul Henry Co 
Dept. EM-8, 2037 S. La Cienega, Lo 
Angeles 34, Calif 

Fenwal, Inc., 51 Pleasant. Ashland Mase 

General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady § N. Y¥ 

Master Electric Co., Dayton 1, Ohio. 

Mechanical Industries Production Co., 
220 Ash, Akron 3. Ohio 

Mercoid Corp.. 4212 Belmont  Ave., 
Chicago 41. Til **Sensatherm.”’ 

Minneapolis-Honeywel!l Regulator Co.. 2685 
Fourth Ave. 8 Minneapolis 8, Minn 

Robertshaw Thermostat Co., Youngwood 
Pa 

Smith Control & Instrument Corp., 1329 
Highland Ave, Needham 92. Mass 

Spencer Thermostat Co, 108 Forest, Attle- 
boro, Mass ““Kiiron.” 

Westinghouse Electrie Corp., P. O. Bor 
868, Pittsburgh 380. Pa. 


TIME SWITCHES. 


Water- 


See Switches. 


TIMERS. SYNCHRONOUS MOTOR 
Allen-Bradley Co, 1316 S. Second, Mil 
waukee 4. Wie 

Automatic Electrie Mfg. Co., 
Mankato, Minn 

Cramer Co ° W.. 
brook, Conn 

General Electric Co., Section E668-55, 
Apparatus Dept Schenectady 5. N. ¥ 
Hansen Mfg Co Ine., Princeton 8 
Ind “Synchron.”’ 

Haydon Co. A. W., Waterbury 32, Conn 
“Circle B.” 

Havdon Mfg. Co., Ine., 
Forestville. Conn 

Industrial Timer Corp., 117 Edison PI., 
Newark 5, N. J 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ti 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd... Chirago 6. Ti 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Struthers-Dunr In 150 N 13tl 
Philadelphia 7. Pa 

Telechron. Inc.. Dept. H. Ashland. Mass 

Wertinghouse Electric Corp.. P O Bor 
RAR, Pittsburgh 30, Pa 

Zenith Electric Co, 152 W. Walton 
Chicago, Tl. 


TOOLS PORTABLE 

Lovd Scruggs Co., 1022 N. Sixth, 8t 
Touts 1. Mo 

Stanley Elertric. New Britain. Conn 


60 State, 


River St., Center 


2500 Forest, 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. I. 

Holliston Mills, Inc., Norwood, Mass, 

Keuffel & Esser Co., Hoboken, N. J 
“‘Albanene,”” ‘‘Phoenix.”” 

Ozalid Piv., General Aniline & Film 
Corp., Dept. 304, Johnson City . Y 
Post Co Frederick, 3650 N. 

Ave., Chicago 18, TIL. 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSFORMERS, 
CURRENT 
a Electrie Corp., 


Avondale 


INSTRUMENT 


85 Water, Cuba. 


Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 
93 Main, Winsted. 


veteni Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4. N. Y. 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady ae Te A 
Standard Transformer ©o.. Warren. Oht- 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 35 Water, Cuba, 


n. % 
Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 


Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
iand, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 


Detroit 7, Mich. 
Electran Mfg. Co., 4583 Elston Ave., 
Section E668-55, 


Chicago 30, Il. 
General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. “‘Gracoil.’’ 
Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 8, N. J. “NWL.” 
Bola Electric Co., 2525 Clypourn Ave., 
Chicago 14, Lil. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio ‘‘Staco.”’ 
Standard Transformer Co., Warren, Ohio. 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 

Acme Electric Corp., 35 Water, Cuba, 

Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 

Dane Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind 

Electran Mfg. Co., 4583 Elston Ave., 
Chicago 30, Ill 

Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y, 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, ill. ““Gracoil."’ 
Millen Mfg Co., Ine., James, 150 
Exchange, Malden, Mass. 

Nothelfer Winding Laboratories, 11 Alba- 
marle Ave., Trenton 3, N. J. ““NWL.” 
Mola Electric Co., 2525 Clybourn Ave., 
Chicago 14, IIL. 

Standard Electrical Products Co., #i 
Linden Ave., Dayton 8, Ohio “‘Staco.” 


TRANSFORMERS, VARIABLE VOLT- 
AGE 

Acme Electric Co., 

Bola Electric Co., 
Chicago 14, IIL 

Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio. ‘‘Staco.”’ 


TRUCKS, HYDRAULIC LIFT (Hand) 
Market Forge Co., 84 Garvey, Everett 


49, Mass 
West Bend Equipment Corp., 233 Water, 


West Bend, Wis. 


35 Water, Cuba, N. Y. 
2525 Clybourn Ave., 


TUBES, CATHODE RAY 
General Electric Co., Electronic Dept., 
Thompson Kd., Syracuse, N. Y. 


TUBES, ELECTRON (Industrial) 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad. New York 4, N. Y. 
General Electric Co Electronic Dept., 

Thompson Rd., Syracuse, N. Y. 
Raytheon Mfg. Co., 190 Willow, Waltham 
54, Mass 
Westinghouse Electric Corp., P. 0. Bes 
868, Pittsburgh 30. Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., 2021 Jermantows 
Ave., Norristown, Pa. 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. 


sium, 
TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY 


American Bass Co., Waterbury 88, Conn. 
**Anaconda.”’ 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
International Nickel Co.,.Ine., 67 Wall, 
“"Inco,’’ ‘‘Inconel,”’ 
Germantown 


See Magne 


New York 5, N. Y. 


**Monel.*’ 
Superior Tube Co., 2021 


Ave., Norristown, Pa. 


TUBING, PAPER 

Paramount Paper Tube Corp., 613 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2085 W. 
Charleston. Chicago 47, Ill. 


TUBING, RUBBER 
United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


TUBING, SILVER. See Silver and Sii- 
ver Allovs. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 
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the MECHANICAL hand that takes 
the chance out of lamp-changing 


You can’t take chances on plant-safety. The 
NEW McGILL Lamp Changer RULES OUT bulb- 
changing chances. Constructed with rubber-covered 
fingers and a coil spring around the finger tips which 
grips and removes the bulb. McGILL Lamp Changer 
Poles have a 1%” insulation-insert to prevent shock. 
Available in lightweight 5-foot lengths to a 30-foot 
maximum, McGILL Lamp Changers stop the threat in 
old-fashioned bulb-changing methods, halt risky lad- 
der-climbing, box and chair-balancing, and the ever- 
present danger of shock and burn. Don't wait for a 
chance accident to help you decide. Order a McGILL 
LAMP CHANGER from your jobber. 


MCGILL MANUFACTURING CO. 


Electrical Division 


VALPARAISO, INDIANA 


This transformer (series 130) has many desirable 
features for installation as an integral part of 
electrical equipment. Two-hole harizontal mounting 
cuts assembly time of your product. Lead holes 
can be provided on bottom, top or side of shell. 
Can be supplied to your specifications in a range 
of sizes from 15 VA to 100 VA. Overall mounting 
space 2-11/32" x 2-13/32” to 3-1/8" x 3-3/4". 


Write for Bulletin 168. 


THE ACME ELECTRIC & MFG. CO. 
35 WATER ST. CUBA, N.Y. 


Aeme itz Fleetric 
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WHY USE GEARS 


FOR OFFSET SHAFTS 


WHEN WALKER-TURNER FLEXIBLE 
SHAFTING SAVES 25 TO 75%? 


One easy-to-connect flexible shaft replaces two bevel gears, 
a sleeve bearing, a pillow block, and much machining and 
assembly time in the example shown above. It saves 25 to 
75% of the cost! 


Just look over your own designs and you'll find many 
similar details where you, too, want control or power shaft- 
ing that acts like a direct connection, goes around corners, 
dodges obstacles, isolates vibration, and carries its own 
bearings. Shafting that's easy to assemble and easy to 


service. Shafting that's no sissy in the tough spots. 


That's Walker-Turner flexible shafting. All types for all appli- 


cations. We'll help with the design at no obligation to you. 


Send for new 


Ww 
X iy, ~y flexible shaft 


= 


CONNECTS SHAFTS 
ON STATIONARY & 
MOVING ELEMENTS 
WALKER-TURNER COMPANY, INC., 
Plainfield, N. J. ; 


engineering 


data book 


GOES AROUND 
CORNERS AND 
OBSTACLES 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 





HIGH INSULATION VALUE 
PLUS INTRICATE DESIGN 


This insulator, with its intricate design of counter-sinkings, 
bosses and holes is a typical example of Universal crafts- 
manship in porcelain. It is designed and manufactured to 
close specifications. Its sturdy strength will withstand shock 
and strain. Its high dielectric factor resists arcing and high 
voltage. It is unaffected by heat, cold, fumes, moisture and 
most acids. It will not carbonize nor corrode through long years 
of service. To secure these qualities for your product, have a 
Universal engineer consult with you. No obligation, just write. 


THe UNIVERSAL ctay propucts co. 


#1540 EAST FIRST ST. * SANDUSKY, OHIO 


Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 
Control equipment for 
special jobs. 


WRITE FOR CATALOG 


ZENITH ELECTRIC CO. 
152 West Walton St. 
Chicago 10, Illinois 








TUBING and CLES, Extruded 
Plastic 
Brand & Co., Wap. 216 Fourth Ave., 
New York 10, Y. “Turbo.” 
General Electric Go. Section 1-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
Husite Div., The Huse news Mica Co., 
171 Camden St., Boston Mass. 
Insulation Manufseturers cor 565 W. 
Washington Bivd., tL 
Tovul ator Co., 
**Fibren."’ 


Irvington Varnish & 
Irvington 11, N. J. 

Mitchell-Rand Insulation Co,, 51 Murray, 
New York 7, N. ¥. 

Varnished Products 
Randolph Ave., Woodbridge, a 2 
*“Natvar.” 

National Vulcanised Fibre Co., Wilming- 
ton 98, Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 

Surprenant Electrical Insulation Co., 198 
Washington, Boston 8, Mass. 

Varfiex Corp., 305 N. Jay, Home, N. Y. 
““Syntholvar.”” 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with laoquer, varnish or 
synthetic resin. 

Bentley, Harris Mfg. Co., Dept. M-13, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, Y. ‘‘Turbo.’’ 

General Electrie Co., Section I- 15, Plastics 
Div., Chemical Dept., Pittatield, Mass. 

Insulation Manufacturers 565 W. 


Irvington Ns 
ington 11, N. J. “Irv-O- — a 
Mitchell - we Insulation Oo 51 
ey New York 7, N. Y.  entyerade. ad 
rac.”’ 
Nationa! Varnished Products Corp., 207 
=e Ave., Woodbridge, N. J. 
atvar.”’ 


Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fiberglas.” 

Varflex Corp., 305 N. Jay, Rome, N. Y. 
“*Vargias.” 

Westinghouse Electric Corp., P. O. Bex 
868, Pittsburgh 30, Pa. ‘*Tuffernell.” 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 544—89th, Union 
City, N. J 


Fansteel Metallureteal Corp., North Chi- 
cago, . 
tal & Co., Inc., P. R., Indianapolis 6, 


National 


UNDERCUTTERS, MICA. 
Undercutters. 


See Mica 


VALVES. MOTORIZED or SOLENOID 
ACTUATED 
Allied Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave.. Norwalk. Conn. 
Barber-Colman Co., Rockford, Ill. 
Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44. Pa. 
Denison Engineering Co., 1199 Dublin 
Road. Columbus 16, Ohio 
General Electric Co., Section E668-55, 
Apparatus Dept., Schenectady 5, N. Y. 
(Thrustor). 
Magnatrol Valve _Corp., 56 Beekman, 
New York, N ° 
Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Tl. 
Minneapalis- Honeywell Regulator Co. 
— Fourth Ave., S., Minneapolis 8. 
nn, 
Westinghouse —- gore. P. O. Boz 
868, Pittsburgh 30, Pa. 
VARIABLE VOLTAGE TRANSFORM- 
ERS. See Transformers, Variable 
Voltage. 
VARNISHED FABRICS. See Fabrics 
Insulating. 
VARNISHES, COMPOUNDS ANI 
RESINS, INSULATING 
Acme Wire Co., 1255 Dixwell Ave.. New 
Haven, Conn. ‘ 
Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York i7. N. Y. 
Brand & Co.. William. 276 Fourth Ave.. 
New York 10, N. Y. ““Turbotuf.”’ 
Dolph Co., John C.. 1060 Bread, Newark 
4, N. J. “Chinalak,” “Electric Lac- 
quer,”’ “‘Synthite.”’ 
Dow Corning Corp., Midland, Mich. 
“Silicone."’ “‘Silastic.’’ 
du Pont de Nemours & Co., Inc., 1 
a Dept., Koom 137, liar 
ats Plastics & Chemicals, Inc., 69 
Waleck Road, North Tonawends, a. We 
General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5. N. Y. 
“Glyptal.”’ 
George Co., P. D., St. Louis, Mo. ‘‘Pedi- 
gree.” 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chieago 6. Ml. 
Irvington Varnish & Insulator Co., Irving- 
ten 11 N 
Mica Insulator Co., Schenectady 1, N. Y. 
**Mica.”’ 
Miteneli- Rand San So Co., Ine., 51 
Co., Plasties Div., 
Mass. “Thalid.” 
VARNISHES, FINISHING. See Lac 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Kadie Co, & 
Paul 1, Minn. “ATR.” 

Mallory & Co., ine., P. &., Indianapolis 6, 
ina. 


VOLTAGE REGULATORS. See Regu 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speei- 
fic Material. 


WASHERS, METAL. See Fasteners 


WAXES AND COMPOUNDS 
American Bitumuls Co., 200 Bush, San 
mane One, Us it of Union Carbide & 
Bakelite a 
Carbon Corp., ta 45, 30 E. 42nd, 
New York 17, N. 
Biwax Corp., 3445 dacatane, Skokie, Il. 
Federal Telephone and Kadio Corp., De 
F-116, 67 Broad, New York 4, N. 
General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 


Chemical Dept., Schenectady 5. N. Y. 
Mica Insulator Co., 
Mitehell-Kand 

Murray, New York 7, N. ¥. 

Sun Oil Co., Dept. EM-6, Philadelphia 8, 

Pa. 


Schenectady 1, N. Y. 
Insulativn Ue,, inc., 6) 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. ¥. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 


WELDING EQUIPMENT 
Lejoy Mfg. Co., 2900 8. Emerson Ave., 
Minneapolis 8, Minn. (Resistance) 
Lincoln Electric Co., Dept. 394, Cleveland 

1, Ohio (Are). 
Tayler- Winfield Corp., Warren, Ohie 

(Resistance) “‘ENB.” 
Westinghouse — Corp., P. 


0. Ba 
868, Pittsburgh 30, Pa. (Are). “Flex 
are.”” 


WHEELS, ALUMINUM, IRON, PLAS 
TIC, RUBBER. 

Market Forge Co., 84 Garvey, Everett 
49, Mass. 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co. 556 W. Monroe 
Chicago 6, Ill. , 

Torrington Mfg. Co., 62 Franklin, Torring 
ton, Conn. “Airotor.’’ 


WIRE FORMS 
Accurate Spring Mfg. Co., 3817 W. Lake, 


Chicago 24, Ill. 

Barnes Co.. Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave. 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiae 12, Mich. 

Hunter Pressed Steel Co,, Lansdale. Pa 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, IL 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, . 

Raymond Mfg. Co. Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, lo. 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Belden Mfg. Co., 4683 W. Van Buren, 
Chicago 44, II. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite ©o., Port Huron, Mich., 
“‘Formvar,”’ ‘Vega Chromoxide.” 

Eesex Wire Corp., Fort Wayne 6, Ind 
**Extra-Test.”” 

General Electric Co., Section E668-55, 
Apparatus | Dept., Schenectady 5, N. Y. 
“Formex. 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 

Rockbestos Products Corp., 888 Nicoll, 
New Haven 4, Conn. 

ys Sons Co., John A., Trenton 2. 

Rome Cable Corp., Dept. EM, Rome, 
Bm. Y. 

WIRE, NICKEL, see Nickel 
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. to the 


THERE IT ISN'T « - * ied a 
d eye, this pre- 1 
nake staring is perfectly ¥ 


type ball be 
good. 


. clear and 
THERE = . ae Stanley 
‘¥LUD LITE” Magnifier, 


i crack in the outer ring. 


SEE the difference 
that makes ALL THE DIFFERENCE 


Models for permanent attach- 
ment to machines, for bench 
work and for portable use. 
Scientifically focused fluores- 
cent lamp gives shadowless 


illumination and 5” dia., 13” 
focal length lens gives “pro- 
jection screen” enlargement of 
every detail. Stanley “FLUD- 
LITE” Magnifiers now avail- 
able for immediate delivery. 
Write for folder. Stanley 
Electric Tools, 502 Myrtle 
Street, New Britain, Conn. 


STANLEY 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


JONES BARRIER 
TERMINAL STRIPS 


Bakelite Barriers placed be- 
tween Terminals increase the 
leakage path and prevent di- 
rect shorts from frayed wires 
at Terminals. Terminals and 
screws are of nickel plated 
brass. Insulation is of BM 120 
molded Bakelite. Illustrated are 
three types: Screw Terminals, 
Screw and Solder Terminals 
and Screw Terminal above 
Panel with solder Terminal be- 
low. Every type of connection. 


Six series cover every require- 
ment: No, 140—5-40 screws, 
No. 141—6-32 screws, No. 142 
—8-32 screws, No. 150—10-32 
screws, No. 151—12-32 screws 
and No, 152—'%-28 screws. 


These sturdy Terminal Strips 


will not only improve your electrical connections but will add 
considerably to the appearance of your equipment. 


Write today for catalog No. 14 listing our complete line of Bar- 
tier Strips in addition to other Electrical Connecting Devices. 


HOWARD B. JONES DIVISION 


~CincH MFG. CORP 


2460 W.GEORGE ST. 
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\, On springs, you can always find a lower price, 
but the few extra pennies you pay now, for 
, better springs, will come back /ater in dollars, 
cay fore | 
in the plus service which your product delivers 
to your customers. We never dive overboard 
for the bottom price—we want the kind of customers who 
are willing to pay us the extra pennies for the extra dollars 
in value received. Our prices may never be the lowest, but 
they will be i lime, because modern shop practices, up-to- 
date equipment, and skilled workers enable us to be highly 
competitive. 


At Reliable, quality is actually a working motto, not just a 
catch-phrase. On all types of springs, wire forms and light 
stampings, Reliable serves a discriminating trade, constantly 
increasing, which has the right idea of economy on these 


products. 
Bulletin on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 


YOU CAN RELY ON UC CERLEL EL 


12 =pbeibi-s 










































































































































































Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
ae certain special demands with several non- 

ee standard toolings...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 14’ (1 row of Turret Lugs) to 3” (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (1314’’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 
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WIRE, RESISTANCE 

Boston Insulated Wire & 
Dorchester 25. Mass 

Driver Co Wilbur B., 150 
Ave., Newark, N. J 

Driver-Harris Co, Harrison, N, J. “Ad 


Cable Co 


Riverside 


vance Chromax,’’ ““Nichrome.”’ 
Hoskins Mfg Co., Detrou 8 Mich 
Chrome! Copel." 

Jelliff Mfg. Corp., C. O., Dept. 202, 
48 Pequot Road, Southport, Conn. 
**Kanthal.”’ 

WIRE, SILVER. See Siiver; Nickel 
Silver. 

WIRE STRIPPERS. See Strippers, 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American B Waterbury 88, Conn, 
Anaconda 


rass Co., 


American Steel & Wire Co., Cleveland, 
Ohio 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Bristol Brass Corp., Bristol, Conn 

Cornish Wire C« It 15 Park Row, 
New York 7, N. Y. Corwico.”’ 

Electric Auto-Lite Co., Port Huron, Mich 

Flexo Wire ¢ 70 OW First, Oswego, 
N Y. (Flexible Braid) 

General Electri Ce Section E668-55, 
Apparatus Dept Schenectady 5, N. Y 

Hudson Wire Co., Wiusted Div., Winsted, 
Conn 

Roebiing’s Sons Co., John A Trenton 2 
N. J 

Rome Cable Corp., Dept. EM, Rome, 
N > 


Scovill Mfg. Co., Waterbury 91, Conn 
WIRE AND CABLE, INSULATED 


Asbestos (Ai 
Kubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Accurate Insulated Wire Corp., 
New Haven, Conn: 

American Electrical 
2, Mich. (B) 


28 Fox, 
(BT) **Acewire’’ 
Heater Co., Detroit 


American Steel & Wire Co., Cleveianuu 
Uhio, Ame! bestus, “Amerciau 
**Ampyrol,’ Uss" (ABCT) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W Van Bureo 


Chicago 44, Lil (ABTX) 

Boston insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. “‘Turbotherm’™’ (T) 
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3-core construction. 


vents “dry” joints 







@ economies result from 


ess production time 


@ leaves only pure rosin; 
non-corrosive 


@ supplied in all alloys 
and gauges from 
10-22 S.W.G. 


SEND FOR FREE 
HELPFUL BOOK. 


SOLDERS and 
SOLDERING 


eqn enna ot gate a 


—— — 


BRITISH INDUSTRIES CORP. 


dept. A 
315 BROADWAY; NEW YORK 7 


\ 


the world’s finest solder 


gives you ERSIN FLUX 


RSIN Multicore wets metals faster, solders more 
joints per pound, joins difficult metals, like nickel- 
plated tags, with ordinary heat... the secret is in 
the Ersin Flux (exclusive to Multicore) combined with 





@ triple flux stream pre- 


penere coverage and 


ELECTRICAL MANUFACTURING 





Collyer Insulated Wire Co., 245 Rooseveit 


Ave., Pawtucket, K. lL. (ABUT) 
Cornish Wire Co., Ine., 15 Park Row, 
New York, 7, N. Y. ‘‘Corwico’ (BT) 


Electric Auto-Lite Co., Port Huron, Mich. 


Wire 
ind. (BT) 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. ; 
Intelir (TX) 

General Electric Co., 
Appliance and Mer 
Bridgeport 2 Contr 
**Formerx,”’ “Glyptal,”’ 
(ABCX) 

Lewis Engineering Co 
(A) 

Paranite Wire and Cable Div., 
Corp Fort Wayne 6 Ind 
naught’ (BT) 

Phalo Plastics Corp., 
ter 8, Mass. (TX) 

Plastic Wire & Cabie Corp., 405 E 


Corp., Fort Wayne 6, 


Section Y52-822, 
handise Dept., 
¥ lamenol,”’ 
“Versatol”’ 
. Naugatuck, Conn 


Essex Wire 
‘Dread 


25 Foster, Worces 


Main, 


Jewett City, Conn, (TX) ‘“Plastieon.” 
Radix Wire Co., 2800 KE. 55th, (leveland, 
Ohio. 
Rhode Island Insulated Wire Co Inc., 


50 Burnham =  Ave., 
“*Besto-Wire’’ (A) 
Rockbestos Products 


Cranston, R I 


Corp., 838 Nicoll, 


New Haven 4, Conn. (AT) 

Roebling’s Sons Co., John A., Trenton 2 
N. J 

Rome Cable Corp., Bept. EM, Rome, 
et Ay) 

Royal Electric Co., Inc., Pawtucket, R. I 
(AB) 

Ss int Electrical Insulation Co., 198 
W ton, Boston & Mas (TX) 
United States Rubber Co, 1230 Avenue 
of the Americas, New York 20, N. Y 


“Ru -Laytex’’ (BT) 
WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 


Gears and Pimons. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 

Federated Metals Div. American Smelting 
« as Co., 120 Broadway, N. Y. 
N 

New Jersey Zinc Co., 


160 Front, New 
York 7, N. Y 


**Horsehead.” 
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A New VULCAN 
PLUG TIP 6, 
Soldering ; 

Tool 


ALL PARTS REPLACEABLE 
a 4 Remove 


¢ screws 


es 
and you can replace 
Heating Element 
in a few seconds 


5 SIZES 


from %" dia. tip to 1” dia. tip 
J ate Send for 


descriptive 
STURDY LOW COST literature 
VERY EFFICIENT LONG LIVED 


VULCAN ELECTRIC COMPANY 
DANVERS «+ MASS. 


Makers of a wide variety of Heating Elements for 
assembly into manufacturers’ own products and . 
of Heating Specialties that use electricity 


NEW ENGLAND SALES ORGANIZATION 
Wants lines. Organized 1935 and selling leading 
manufacturers in territory. One man in northern 
New England and one in southern part give com- 
plete and frequent coverage. Following products 
would dovetail with present line and both men have 
had experience with them. Molded and fabricate 
plastics, die castings, springs and stampings. 


Box S-103. © A MOLDED NEOPRENE RUBBER BODY 


acid, oil and abrasive resistant. 


© A PROTECTIVE TAPERED NECK 


? 
NEED DISTRIBUTION? prevents usual breakage at cable connector junction, 


Additional electrical line wanted by old, established 


sales agency, suitable for distribution through whole- oO SPRING LOADED FEMALE SOCKETS 


salers in Atlantic Seaboard territories. Box S-104. : 
assures positive contact —compensates for wear. 


© SOLID LOW RESISTANT MALE PINS 


~SALESMEN WANTED Do ccccecdieiees ees 


Old established manufacturer of thermo- protects connections from water, weather and dust. 
static metal and electrical contact materials 

has openings in two territories. Aggres- 

sive men with electrical engineering back- 

ground preferred. These two opportunities GET COMPLETE INFORMATION 
represent excellent permanent positions by writing for your free copy of bulletin MC106 NOW. 
with good return. All inquiries honorably (Illustrated above) You'll be glad you did! 

and confidentially treated. 


Reply Box #A-101 , MINES EQUIPMENT COMPANY 
ELECTRICAL MANUFACTURING : 


1250 6th Avenue = New York 20, N. Y. 4293 CLAYTON ave. 1 _MIHES TF sr. Louis 10, mo. 
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COMPLETELY COLD FORGED 

UL is Not Drilled - Broached - Machined 
all the Hoio-Krome family at Holo-Krome Fibro Forged Flat Head Socket Cap 
Booth 33-D MACHINE Screws are made by an exclusive Holo-Krome 


atented method whereby the Head and Bod 
TOOL SHOW : : : 


in fact, all portions of the screw (threads ex- 
cepted, Standard Class 3 fit) are Completely 
Cold Forged. Fibro Forged Screws inherently 


adge-Chicago Plant) 
SEPT. 17-26 


have the completely continuous fibrous struc- 
‘ture that results in increased strength. Specify 
“Holo-Krome” for Guaranteed Unfailing Per- 
formance. 


HOLO-KROME 
Fibre foryed 


INTERNAL é 


WRENCHING 


Wii ee, 


J] tHe HOLO-KROME SCREW CORP., HARTFORD 10, CONN., U. S. A. 


ELECTRICAL MANUFACTURING 
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Accurate Spring Mfg. Ce. .... 

Acme Electric & Mfg. Co., The 

Acme Wire Co 

Adams & Westlake Co., The 

Advance Electric & Relay Co. 

Aircraft Screw Products Co., Inc. 

Air Express, Div. Railway Express, Inc. .. 

Akron Porcelain Co. .. 

Allen Mfg. Co., 

Alliance Mfg. Co. 

Allied Electric Products, Inc. ............ 291 

Allmetal Screw Products Co., Inc. 

Aluminum Co. of America 

American Bitumuls Co. . 

American Brass Co., The ... 

American Electrical Heater Co. . 

American Gas Accumulator Co. . 

American Insulator Corp. 

American Lava Corp. 

American Machine and Metals, Inc.— 
United States Gauge Div. 

American Relay & Controls, Inc. 

American Screw Co. ..........0-00005: 57, 

American Steel & Wire Co. ............. 

American Television & Radio Co. 

Amperite Co. 

Anaconda Copper Mining Co. 

—= Electrical Div., The, Noma Elec- 
trie 

Askwstehe’' Finishing Co. 

Armstrong Cork Co. 

Arrow-Hart & Hegeman Electric Cn The 

Automatic Electric Mfg. Co. ; 


Baer Co., N. 8. 

Bakelite Cerp. . 

Baker & Company, Inc. 

Baldor Electric Co. ... 
Barber-Colman Co. 

Becker Bros. Carbon Co. 

Belden Mfg. Co. nd 
Bentley-Harris Mfg. Co. 
Benwood-Linze Co., The 

es cc eck dn 4 anh lene oeaes 281 
Bodine Electric Co. 

Brand & Co., William ... 
Bridgeport Brass Co. 

Bristol Brass Corp., The 

Bristol Co., The 

British fmdustrion Comps .... cc nscccccsece 
Brown-Brockmeyer Co., The 
Buffalo Bolt Co. . 

Bunting Brass & Bronze Co., The 
Burke Electric Co. . 

Burlington Instrument Co. 
Burnley Battery & Mfg. Co. 
Business Research Corp. . 


Callite Tungsten Corp. ; 

Cambridge Thermionic Corp. ..... 

Central Screw Co. 

Century Electric Co. ... 

Cerro De = Copper Corp. .. 

Chace Co., W. M. 

Chase Brass & Copper Co. 

Chicago Molded Products Corp. ...... asses 

Chicago Transformer 

Clare & Co., C. _ 

Clarostat Mfg. 

Clifford Mfg. Co. 

Cold Metal Products Go, The 

Colonial Insulator Co., T 

Columbia Steel Co. 

Commercial Plastics Co. 

Consolidated Sewing Machine & Supply 
Co., Inc. 224 

Continental-Diamond Fibre Co. 

Continental Screw Co. 

Corbin Screw Div. of American Hardware an 


Corp. 
Cornell-Dubiier 4 Corp. 
Cornish Wire Co., I 
Cuyahoga Spring on 
Cyclohm Motor Corp. 


Davis & Co., Dean W. 
Dayton Rubber Mfg. Co., The 
Diagraph-Bradley 
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Dial Light - of America, Inc., The .. 
Dinion Coil Co., Ine. 
Yelph Co., John C. 
Dengan Electric Mfg. Co. 
Dow Corning Corp. 
Drake |_| Co. 
Driver Co., Wilbur B. 
Driver-Harris Co. 
Pont * Nemours & Co., E. I. 
Durakool, Inc. 


_Durez Plastics & Chemicals, Inc. . 


Dykem Co., The 


Eastern Air Devices, Inc. 

Edison, Inc., Thomas A. 

Eicor, Inc. 

Elastic Stop Nut Corp. of America 
Eleo Tool & Screw Corp. ...... sis 
Electric Auto-Lite Co., The 
Electric Indicator Co. 

Electric Motor Corp. 

Electric Specialty Co. .......... 
Electrical Mfg. Co., The . 
Elekraft Mfg. Co. 

Emerson Electric Mfg. Co., The .. 
Essex Wire Corp 

Ruclid Electric . Mfg. Co., The 


Fairbanks-Morse & Co. . ; 248 
Fairchild Camera & Instrument Co. 288 
Fansteel Metallurgical Corp. ......... 123, “ 
Federal Electric Products Co. 

Federal Telephone & Radio Corp. ....... 62 
Fenwal, Inc. 

Flexo Wire Co. 

Formica Insulation Co., The 

Freeway Washer & Stamping Co. . 


Garrett Co., Inc., George K. . 

Gear Specialties, Inc. 

General Electric Co. ...26, 27, 40, 41, 69, 139, 

161, 173, 193, 200, 205, 237, 270 

General Industries Co., The 

General Plate Div., Metals and Controls 
Corp. 249 

Gaewme Cow Tie Be Te. icc csc ccccccccccs 201 

Gibson Co., The William D. 142 

Gibson Electric Co. 

Goodrich Chemical Co., B. F. 

Gothard Div.—E. F. Johnson Co. ... 

Gramer Co., The 

Granite City Steel Co. 

Guardian Electric 


Handy & Harman 

Hardwick, Hindle, Inc. ..............+-+> 275 
Harper Co., The H. M. 

Haydon Co., The A. W. 

Haydon Mfg. Co., Inc. ........00ee ee eees 130 
Herzog Miniature Lamp Works 273 
Hexacon Electric Co. 

Hillsdale Commutator Co. , 

Holliston Mills, Inc., The 

Holo-Krome Screw Corp., The 

Hoover Ball and Bearing Co. 

Hopp Press, Inc., T 

Hoskins Mfg. Co. 

Howell. Electric Motors > 

Hubbard Spring Co., M. D 

Hudson Wire Co., Winsted Div. 


Ideal Industries, Inc. 
Illinois Coil Spring Co. 
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Ilsco Copper Tube & Products Co., Inc. .. 


Imperial Tracing Cloth 
Insulation Manufacturers Corp. 
International Nickel Co., Inc., The 


International Resistance Co. 
International Screw Co. 
Interstate Mfg. Corp. 
Irvington Varnish 


Ce. 
Jelliff cae ‘un, The c. oO. 
Johnson Bronze Ce. . 
Johnson Co., E. 

Jones 
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Renffel & Beset Co. ........:ccccecs. 208, 221 
Keystone Electronics Co. 
Kingston-Conley Electric Co. 
Kirkland Co., The H. R. 
Kirkwood Commutator Co. 
Klein & Sons, Mathias 
Koh-I-Noor Pencil Co., Inc. 
Kopp Glass, Inc. 
Krueger & Hudepohl 
Kurz-Kasch, Inc. . 


Lake Erie Engineering Corp. .......... 16, 17 
Lamson & Sessions Co.. The 

Lewis Engineering Co.. The 

Lincoln Electric Co., The 

Linden & Co., Ine. 

Lord Mfg. Co. 

Louthan Mfg. Co., The 


Macalien Co., The 

Magnatrol Valve Corp. . 

Makepeace Ce., D. E. . 

Mallory & Co., Ine., P. 

Master Electric Co., The, . 

McGill Mfg. Co., Inc. 

Mercoid Corp., The 

Meyercord Co., The . 

Midwest Molding &-Mfg. Co. 

Milford Rivet & Machine Co., The .... 
Millen Mfg. Co., Inc., James 

Mines Equipment Co. 

Minnesota Mining & Mfg. Co. 
Mitchell-Bradford Chemical Co. .......... 293 
Mitchell-Rand Insulation Co., Inc. 
Monsanto Chemical Co. 

Moulded Metals Co., Inc. . 


National Acme Co., The . 

National Band & Tag Co. 

National Lock Co. 

National Lock Washer Co., The 

National Screw & Mfg. Co., The 

New Departure, Div. General Motors Corp. 

New England Mica Co. 136 

New England Screw Co. 

New Jersey Wood Finishing Co. 

New Jersey Zine Co. 

Nippert Electric Products Co,, The 

Noma Electric Corp., The Ansonia El 
trical Div. 

Norma-Hoffmann Bearings Corp. 

North American Electric Lamp Co. 

Northern Industrial Chemical Ce. 

Nothelfer Winding Laboratories 


Oakite Products, Inc. 

Ohio Carbon Co., The 

Ohio Electric Mfg. Co., The 
Ohmite Mfg. Co. 
O’Neil-Irwin Mfg. Co. 
Overly-Hautz Co., The 
Owens-Corning 
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Paramount Paper Tube Co. 

Paranite Wire and Cable Div., Essex Wire 
Corp. 

Parker-Kalon Corp. 12, 

Patton-MacGuyer Co. 

Pawtucket Screw Co. 

Peck Spring Co., The 

Pheoll Mfg. Co. 

Phillips Screw Mfrs. 

Phoenix Electric Mfg. Co. 

Plastic Insulator Co., Inc. 

Plastic Wire & Cable Corp. 

Portland-Monson Slate Co. 

Powrex Switch Co. 

Precision Paper Tube Co. 

Progressive Mfg. Co., The 

Pyramid Products Co. 


Quadriga Mfg. Co., The 


Radix Wire Co. 178 
Raymond Mfg. Co. Div. Associated Spring 

Corp. . 277 
Raytheon Mfg. Co. 184 
Reading Screw Co. 115 
Reconstruction Finance Corp. 49, 185, 240 
Redmond Co., Inc. 199 
Reed & Prince Mfg. Co. 60 
Reliable Spring & Wire Forms Co., The 301 
Reliance Electric & Engineering Co. 275 
Resistors, Inc. 220 
Revere Copper & Brass, Inc. Back Cover 
Rex Rheostat Co. 282 
Rhode Island Insulated Wire Co., Inc. 18 
Richardson Co., The 137 


COMPACT 
Size 24” x 2m" x 214" 


Series 3602 


Riester & Thesmacher Co., The 

Robbins & Mvers, Inc. 

Robertshaw Thermostat Co. 

Reckbestos Products Corp. 

Roebling’s Sons Co., John A. 

Rogan Bros. 

Rome Cable Corp. 

Royal Electric Co., Inc. 

Ruby Chemical Co. 

Russell Burdsall & Ward Bolt & Nut 
Co. 115, 

Ryerson & Son, Inc., Joseph T. 


Scovill Mfg. Co. 

Scruggs Co., Loyd 

Shakeproof, Inc. 

Simpson Electric Co. 

Small Motors, Inc. 

Smith Mfg. Co., Inc., F. A. 
Southington Hardware Mfg. Co. 
Speer Carbon Co. 

Spencer Thermostat Co. 
Stackpole Carbon Co. 
Standard Electrical Products Co. 
Stanley Electric Tools 

Star Electric Motor Co. 

Star Porcelain Co. 

Sta-Warm Electric Co. 

Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 

Steward Mfg. Co., D. M. 
Stolle Engineering & Mfz. Co. 
Stronghold Screw Prod., Inc. 
Struthers-Dunn, Inc. 

Superior Tube Co. 


115, 176, 


Taylor-Winfield Corp., The 
Telechron, Inc. 

Tennessee Coal, Iron & Railroad Co. 
Thomas & Skinner Steel Products Co. 
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Thompson-Bremer & Co. 

Timken Roller Bearing Co., The 
Titanium Alloy Mfg. Co. 

Tobe Deutschmann Corp. 
Torrington Mfg. Co., The 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Unimax Switch Corp. 

Union Carbide & Carbon Corp. 

Union Pacific Railroad 

United States Gauge—Division American 
Machine and Metals, Inc. 

United States Rubber Co. 

United States Steel Export Co. 

Universal Clay Products Co., The 

Universal Winding Co. 


Valley Electric Corp. 
Van Norman Molding Co. 
Veeder-Root, Inc. 

Vulean Electric Co. 


Wagner Electric Corp. 

Waldes Kohinoor, Inc. 

Walker-Turner Co., Inc. 

War Assets Administration 49, 185, 
Ward Leonard Electric Co. 46, 
Wenco Mfg. Co. 

West Bend Equipment Corp. 

Western Felt Works 

Westinghouse Electric Corp. 33, 50, 51, 
Weston’ Electrical Instrument Corp. 

West Virginia Pulp & Paper Co. 
Wheland Co., The 7 

Whistler & Sons, Inc., S. B. 

Wilson Co., The H. A. 

Winsted Div., Hudson Wire Co. 

Wire Stripper Co. 

Wolverine Bolt Co. 

Worcester Pressed Steel Co. 


Zenith Electric Co. 
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HAYDON 


Custom Des tyned Timer 


This 


compact unit illustrates the internal 


mechanism of a custom designed D. C. Repeat 
Cycle Timer. Photo shows the extreme sim- 
plicity and compactness of a_ three-circuit 
sequence timer with aircraft type connection 
for mounting in housing (not shown). 

Let Haydon apply more than 18 years’ ex- 
perience and knowledge to the solution of your 


electrical timing and control problems. Write: 


the aad. 


»W<lrIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manvfacture of Electrical Timing Devices 
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ae RIGHT shaft speed 


m=Gear reduction ratios range up to 432 to |. 


and RIGHT where you want it 


Don't put up with make-shift assemblies for your power drives. 
Master Gearmotors, available in millions on millions of com- 
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on each job that's just right . . . a power drive that will add 
greatly to the compactness, ap- 
oto lke Lilt AL Mal telus 
your applications. 
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your plant equipment. They're the horsesense way to 


use horsepower. 
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THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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HIS photograph shows progressive steps in the 

manufacture of a clock frame, and is an excellent 
example of careful planning to reduce the amount of 
scrap and lessen the number of operations. Note that in 
only a few strokes of the machine not only is a plate 
punched for the frame, but also a gear, a ratchet wheel, 
and two other small parts are produced. The work is 
done on a dieing machine, which operates to the very 
close limits that are essential in a clock. An additional 
item of economy is the fact that most of the other parts 
are made from exactly the same kind and gauge of metal, 
greatly simplifying purchasing, stockroom management, 
and production ordering. 

Planning such as this is more important than ever 
today, when metal is scarce, and it is essential to conserve 
it, as well as lessen costs and speed production. 

The metal used is Revere Leaded Brass, supplied to 
exceptionally close limits as to composition, gauge, 
temper, flatness, and straightness. Revere takes pride in 
its ability to meet these strict requirements, and will be 
glad to collaborate with any manufacturer in working 
out the application of its metals to modern, simple, 
accurate, metal-and-money-saving plans and processes. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 


Progressive steps in the accurate, economical 
manufacture of clock parts by the William L. * ® % 
Gilbert Clock Co., Winsted, Connecticut. 








